Table 16. Summary of Adverse Events by Body System (continued)

Treatment Growp_______

500 mg 1000 mg Controle —Total__
Body System N = 41} (N = 47) (W« 25); (N « 111} p-values__ %
Adverse Event n ] n t n | 2 n ] $00 ve. 1000 &"’
g 3
GASTRO- INTESTINAL DISORDERS it [ 26.¢) 1% { 40.4) 18 ( 72.0} © 49 { 42.5) 0.260 0
NAUSEA 71111} 11 ( 23.4) s ( 72.0) 35y 0.599 &
VOMITING S {12.2) & 117,00 22 {48.0} 25 { 22.1} 0.563 =
DIARRHEA 11 2.0 1t 6.4} - : 4 ( 2.9 0.620 m
MELAENA 1{ 2.4 1{ 2.1 - : 2{ 1.0 1.000
FLATULENCE 2( 4.9 0 0.9) - 21( 1.9 0.214
ERUCTATION e[ 0.0 24 4 -3 210 1.9 0.497
RECTAL DISORDER 0 ( 0.0 1{ 2.2 -0 11{ 9.9} 1,000
MOUTH DRY 1( 2.4) 0{ 0.0} - i 1{ 0.9 0.4¢¢
DYSPEPSIA 1{ 2.4 ¢ { 0.0} - 1{ 0.9 0.466
CONSTIPATION 10 2.4 o 0.0} - 11 0.9 0.466
CENTRAL AND PERIPHERAL NERVOUS SYST, 1% { 46.3} 20 { s%.5) Petlol 47 { 1.6} 0.285
CRAMPS 16 { 39.0) 15 ( 34.0) - 0 32 [ 20.3} 0.662
DIZZINESS € 1 14.5) s {1%.1) - 15 { 13.3} e,777
CRAMPS LEGS It 7.3 5 ( 10.6} e 8 { 1.1) 0.719
PARAESTHESIA “( s.m I 6.4) - T4{ 6.2) 0.700.
VERTIGO 94 0.0b - 1 ¢ 2.1 =ty i 1( 0.9 1.000
CONVULS IONS . e { 0.0} 1( 2.1 S 1{ 0.9 1.000°
ATAXIA ¢!l o0 10 2.1) - 1{ 09 1.000;
RESPIRATORY DISORDERS 1€ [ 39.0) 13 {211 e 29 { 25.7) 0.363
DYSPNEA It 1.3 71 14.9) R 10 { e.9) 0.327
UPPER RESP TRACT INFECTION 5012,y - 2 ( 4.3} -0 Tl 6.2} 0.244;
COUOHING 3I{ 1.3 4 | 8.5) - ; 7( 6.2} 1.000
RHINITIS 0 9.8 1 ¢ 2.1} - S { 4.0 0.180
PNEUMONIA 2( 4.9 v 0.0 - 2( 1.9 0.314
" SINUSITIS 11 2.4} o 0.0 - 1 [ o.9) 0.466
ARY EDEMA 11 2.4 ¢ ( c.0} i- 1¢( 0.9 - 0,468
PHARYNGITIS 1( 2.4) °o{ 0.0) . 1{ 0.9) 0.466
LARYNGITIS 1( 2.4) 0L 0.9) - 14{ 0.,9) 0.46%
4 {continued)

* Historical control data taken from Abuelo et al. {54).
+ p-value is associsted with Fisher's Exact Teat.
# - - Data not reported.

{Cross-reterence: Appendix 13.2.3)
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Table 16. Summary of Adverse Events by Body System (continued)

Treatment Group,

S0 mg 1000 mg Controls —Total_ -

Body System N = 41} (N = 47) N = 25} R =« 113) p-values__
Adverse Event n ] n t n L ] n ] 500 ve, 1000

SKIN AND APPENDAGES DISORDERS 12 ( 2y.3) 7{14.9) 7T 020.0) 26 [ 23.0) 0.124
PRURITUS LI 5% 1 4 [ 0.5} - 70 €.2} 1.000
ITCHING ¢ { 0.0) P { 9.0) T{(20.0) 7( %.2) N
SWEATING INCREASED 14 7.1 1{ 2.1 - 1 { 1.9) 6.3318
RASH Iy 1{ 2.1) - 4( 2.5} 0.335
SKIN ULCERATION 11 2.4) 0 ( 0.0} - i( o0.9) 0.46¢
SKIN NODULES ¢{ o0.0) 10 2.1} - 1{ 0.9} 1.000
SKIN DRY 10 2.4 ¢ { 0.0} - 1({ 0.9 0.46¢
SKIN DISORDER 11 2.9 o 0.0 - 10 0.9 0.46¢
CYST, SKIN 1{ 2.4) 0 f{ 0.0} - 1 { 0.9 0.46¢;

METABOLIC AND NUTRITIONAL DISORDERS 16 | 3%.0) 10 { 21.13) - % 1 23.0) 0.10%f
HYPERKALEMIA S {i12.2) 20 4.3) - T{ 6.2} 0.244
EDEMA GENERALIZED 30 7.31) I 6.4) - § [ 5.3) 1.000
EDEMA LEGS 4! 9.8 0 { 0.0 - 4 { 31.%) 0.043
EDEMA PERIPHERAL 1{ 2,0 2{ 4.3} - 3¢ a.m 1.000.
HYPOKALEMIA 10 2.4) 11 2.1} - 21 1.m 1.000
HYPOGLYCEMIA 110 2.4) 1{ 2.1} - 24( 1.9 1.000
EDEMA 1( 2.4} 1( 2.1 - 2 {( 1.8 1.000
HYPERVOLAEMIA 1{ 2.4) 0 { 0.0) - 1{ 0.9} 0.466:
aouT 1{ 2.4) o { 0.0} - 1{ 0.9 0.45¢
OBESITY 0{ 0.0} 1( 2.1) - 1{ 0.9 1.%00

AUTONOMIC NERVOUS 0 0.0) o 0.0} 17 { €8.9) 17 { 15.01 ‘
MUSCLE CRAMP e1{ 0.0} e { 0.0) 17 { €8.0) 1T [ 15.0)
RESTLESSMNESS i 0.0} 04{ 0.0) 6§ ( 24.0) 6 { 5.3

RED BLOOD CELL DISORDERS T {17.1) Tl 14.9) - 14 { 12.4) f.000
ER ROCYES ABMORMAL 4 v 9.0) 5 { 10.8)} - $1{ 8.0) 1.000
ER CCYTES ABNORMAL 4 [ 9.9 10 2.1) . S { 4.4) 0.180
ANEMIA 1 (12.4) 1{ 2.1) - 2( 1.9 1.000

" icont fnyed?

* Historical control data taken from Abuelo et ai. (54},
+ p-value 19 associated with Fisher‘s Exact Test,

% - -« Data not reported.

{Cross-reference: Appendix 13.2. 3)
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Table 16. Summary of Adverse Events by Body System (continued)

53]
m Trestment Group
pal| 500 mg 1000 mg Controle —TOtal__
o Body System (N « 41} (N « 47) (N « 25) ¥ - 113) p-values__
2 Adverse Event R4 a s now n Y 500 ve. 1000
w
@ o
- PSYCHIATRIC DISORDRRS € [ 14.6) 4 ( 08 - 01 .0 0.504
AOITATION 2 ( 4.9} 2{ 4.3} - ¢4 3.9 1.000
SOMNGLENCE 210 4.9 el v.0) - 2( 1.9) 0.234
ANOREXIA 10 2.4} 110 2.1) - 20 1.8 1.000
DEPRESSION 1{ 2.4 o1 0.0} - ; 11 0.9} 0.466
ANXIETY 0 ( 0.0} 1t 2.1) - . 1{ 0.9 1.000
I
CARDIOVASCLUAR DISORDERS 4 ’.8 5 [ 19.6) - i sl 6.0) 1.000
SYNCOPE 2 1.9) £ 1 »s) - ¢§{ s.3) o.§81
HOT PLUSHES 2( 4.9} 1{ 2.1 - I 27 0.59¢
HEART RATE AND RHYTHM DISORDERS 1¢{ 1.3 S (10.6) . - s 7.1 S0.719
TACHYCARDIA 2 ( 4.9 11 s.5) - € { %.3} 0.601
BRADYCARDIA 31 ( 1.3) o1 0.0} - 3L T 0.097
PALPITATION o1l 0.0} 1 ( 2.1} - 1({ 0.9} “1,000
VISION DISORDERS 4 s.8) 14 2.1) - s 4.4) 0.10
CONJUNCTIVITIS 3 7.3) 1{ 2.1) - 4{ 1.9 .0.338
VISION AB 11 2.0 ol o.0} - 1(-0.9 . 0.466
MUSCULO-SKZILETAL DISORDERS 210 4.9} 10 6.4 - $( 4.4 . 1.000
MYALGIA 1 { 2.q) 1 { 2.y - 20 1.00 . 1000
STIPFNESS 1( 2.0 o { 0.0) - L{ 0.9) . . 0.46¢
MUSCLE CONTRACTIONS rnvm.mut 0 { 0.0} 11 2.1) - 1{ 0.9 -, 1.000
BONE FRACTURE - ol 0.0} 11 2.1y - 1( 0.9} ' 1.000
WHITE CELL AND RES ntsoanm 3l 7.m 110 2.y - 41 3. 4 0.335%
LYMPHADENOPATHY : 1{ 2.4} 1{ 2.1} - 2{( 1.9} 1.000
LYMBHOMA-LEIKE DISEASE o1 0.0} 10 2,1} - 1( 0.9 1.000
LEUKOCYTOSIS 11 2.4) e 0.0) - 10 0.9 T 0.46€
LEUCGCYTOSIS 1(, 2.4) oa( 0.0) - 1( 0.9 ' 0,466

{continued}
* Historical control data taken trom Abuelo et al. (54). . L
+ p-value is ansocisted with Pisher's Exact Test,
# - = Data not reported.

{Cross-reference: Appendix 13.2.3)




Table 16. Summary of Adverse Events by Body System (continued)

Treatment Group

S00 mg 1000 mg Control * —Total __
Body System N = 41} IN = 47) (N = 25) (N = 113) p-values__
Adverse Event n L ] n ¥ n 3 n L] 500 vs. 1000
URINARY DISORDBRS 10 2.4) 3 { ¢.4) - 4§ {.3.5) 0.620
URINARY TRACT INFECTION 10 2.4 10 2.1) - 2 1.0 1.000
URINARY INCONTINENCE 0 { 0.0 r{ 2.1} - r i 0.9 1.000
RENAL CALCULUS o0 o0.0) 1( 2.1) - 1 ¢ 0.9) 1.000
HAEMATURIA ot 0.0 1 ( 2.1) - 1 (1 0.9 1.000
REPRODUCTIVE DISORDERE, FEMALE 21 4.9 o( 0.0) - 2T { 1.9 6.214
MENORRMAGIA 1{ 2.4 ¢ 0.0) - 1 ¢ 0.9 0.46¢
LEUKORRMEA 10 2.4 o ( 0.9) - 1( 0.9} 0.456
PLATELET, BLEEDING AND CLOTTING DISOR 24 4.9} e ( 0.0 - 2 1.9 0.214
PURPURA 1{ 2.4) o { 0.0} - St 0.9 0.466
COAGULATION TIME INCREASED 1 { 2.4} of 0.0 -~ ’ 1{ 0.9 0.46¢
MYO-, ENDO-, PERICARDIAL AND VALVE DI 1 ¢ 2.4} 10 2.0 - 2( 1.0 1.o00
AORTIC STENQOSIS 110 2.4) 0f({ 0.0 - i1{ 0.9 0.45¢
ANGINA PECTORIS e ({ 0.0} 10 2.1} - 1 ( 0.9 1.000
HEARING AND VESTIBULAR DiSORDERS 1( 2.9 of( o0.0) - .1 e8.9) 0.466
DEAFNESS 1 { 2.4 0 { 0.0} - 1 { 0.9} - 0.46¢
ENDOCRINE DISORDER gi{ oo 1 2.1) - 1( 0.9 1.000
HYPERTHYROIDISM o 0.0} 10 2.1) - t{ 0.9 1.000
SPECIAL SENSES DISORDER o { o.0} 1 { 2.1} - 1 ( 0.9 1.000
TASTE PERVERSION ol 0.0] 1{ 2.1) - 110 0.9 1.000
LIVER AND BILIARY D1SORDERS 1 l' 2.4} e { 0.0) - 11{ 0.9} 0.466
REPATIC FUNCTION ABNORMAL : 110, 2.4) 01 0. - 1{ 0.9 0.466¢

* Historical control data taken from Abuelo et al. (54) .
+ p-value io associated with Fisher's Exact Test,
# - = Date not reported.

{Cross-reterence: Appendix 13.2.3)
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Table 16a. Summary of Adverse Event (Cramps)

 — e TEGREMITL Group -~ - . .
500 my 1000 wmg Contro)e —_Total__

(N = 41) N » 47} (R = 28) (N = 113) —P-Values__
Adverse Event n L] n ] n § n ¥ 500 va. 1000
CRAMPS

17 { 41.5) 18 (J8.3) 17 { #0.0) 52 ({ 45.0) 0.829

* Historical control data taken from Abuslo et al. (54).
+ Pp-value is associsted with Pishar's Exact Test.

9.23

9.24

9.3

.93

{Cross-refezence: Appendix 13.2.1) BEST POSSIBLE bt

ANALYSIS OF ADVERSE EVENTS

In the comparisons of the incidences of AEs in the high-dose and low-dose groups,
the numbers of patients experiencing each type of AE were similar, except for chest
pain, which was experienced by significantly more patients in the high-dose group
(p=0.033), and leg edema, which was experienced by significantly more patients in
the low-dose group (p=0.043). The clinical relevance of these observations is
unknown, and the significantresults may be due to the low absolute numbers (1 and

8 patients experiencing chest pain in the low- and high-dose groups, respectively, and

4 and 0 patients experiencing leg edema i the low- and high-dose groups, -
respectively).

LISTING OF ADVERSE EVENTS BY PATIENT
Each patient’s AEs are listed in Appendix 13.2.3,

DEATHS, OTHER SERIOUS ADVERSE EVENTS, AND OTHER
SIGNIFICANT ADVERSE EVENT S

LISTING OF DEATHS AND OTHER SERIOUS ADVERSE EVENTS
There was 1 death, following hospitalization, of a patient during the study (Patient

#109). Seventeen other patients experienced serious AEs, and these are listed in

Appendix 13.24. A copy of the CRF of each patient who died or experienced a
serious AE is in Appendiy 134, —— — = -

\J,\ d ~

72




9.5

APPEARS THIS WAY ON ORIGINAL

for bilirubin varies by whether the upper limit of normal is that used by the site
laboratory or that used by the control site and in the NIDDK study. With the site
specific upper limit of normal, 27.7% of the patients in the high-dose group and
19.5% of the patients in the low~dose group were abnormal. With the higher NIDDK
limit of abnormal, no treated patients had abnormal bilirubin valyes at baseline.

VITAL SIGNS, PHYSICAL FINDINGS, AND OTHER OBSERVATIONS
RELATED TO SAFETY

Systolic and diastolic blood pressure readings, pulse, and respiration evaluations are
summarized in Table 17. Mean values at baseline and Day 19 for systolic and
diastolic blood pressure were slightly lower in the low-dose group than those in the
high-dose group. Mean values for pulse and respiration rates were similar between
the two groups.

mean value for pulse was lower for the historical (oral-dose) control group than for
either dose group. '
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- 9.7

9.8

All AEs typically associated with allergic reactions (rash, pruritus, hypotension,
syncope, and death) have been separately tabulated in Tables 21 and 22. Table 21
displays the total incidence of these reactions, and Table 22 displays those reactions
identified by investigators as bearing & relationship to study drug. These tables
indicate that Type I bypersensitivity reactions with Ferrlecit are unlikely to occur at
the rate reported for iron dextran. Furthermore, the potential allergic reactions
associated with Ferrlecit appear to be limited to the development of pruritus and/or
rash,

IDIOSYNCRATIC IRON REACTIONS

A syndrome of flushing and hypotension, which spontaneously resolves within less
than 2 hours of drug administration, has been reported consequent to the
administrationof all iron compounds, including oral dosages (39, 50, 51, 52). This
syndrome has been reported following administration of Ferrlecit (47, 48). Inthis
study, a single patient experienced “syncope” that the investigator associated with
drug administration. Investigatorsdid not identify a patient in the study as suffering
from flushing, hypotension, or the combination of flushing and hypotension that was
associated with drug administration.

SAFETY CONCLUSIONS

iIn dose~control comparisons, chest pain occurred more frequently in the high-dose
group and leg edema occurred more frequently in the low-dose group. When
compared to the historical control, however, both high dose and low dose patients
experienced less chest pain. Leg edema was not reported for historica! control
patients. All other AEs were similar between the groups. No serious AEs or deaths
were judged by the investigator to be related 1o study drug. No Type ]
hypersensitivityreactions (anaphylaxis) were reported. Two rashes were identified
as “possibly” or “probably” related 1o study drug. Previous reports of transient
hypotension with Ferrlecit administration were not confirmed in this study, although
the total number of patients may not have been sufficient 1o reliably detect this
reaction if its incidence were less than 1%.

In laboratory comparisons between the dose groups, significant differences were
noted from baseline to Day 47 for percentage of basophils, where the category of
normal—+abnormal occurred more frequently in the low dose group. The significance
of this finding, besides the failure to control for repeated measures, is unknown,
When compared with the historical (oral-dose) control group, Ferrlecit-treated
patients had significantly fewer abnormalities in alkaline phosphatase and greater
abnormalities in bilirubin values, although the bilirubin disparity was lost when a
uniform upper limit of normal (1.6 mg/dL) was used for al] patient values. All other
laboratory comparisons were similar between the groups.

The study drug, Ferrlecitat 500-mg and 1000-mg doses, is safe in adult humans (63).
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8.4.4 EFFICACY CONCLUSIONS

Treatment with Ferrlecit significantly improved hemoglobin and hematocrit as
indicators of anemia in ESRD patients on-chronic hemodialysis when compared with
oral iron treatment alone.

Age, race, and baseline EPO dose did not significantly impact the efficacy results.
Gender, however, did show a significant effect on the outcome of treatment. Females
in the Ferrlecit-treatment group had significantly greater increases in hemoglobin and
hematocrit than females in the historical (oral-dose) control group, while changes in
hemoglobin and hematocrit in males were similar among the 2 groups.

EXTENT OF EXPOSURE -~~~

Thirty-eight patients were enrolled in the study and received at least dose of
Ferrlecit. " All 38 patients were included in the safety evaluations, as were the 25
historical (oral-dose) control patients. This was a variable dose study; the maximum
amount of Ferrlecit received during the treatment course by any patient was 1125 mg
and the minimum amount was 62 5 mg.

ADVERSE EVENTS

BRIEF SUMMARY OF ADVERSE EVENTS

The majority of patients in each group experienced at least 1 AE, 73.7% (28/38) of
the Ferrlecit-treated patients and 92.0% (23/25) of the historical-control patients. In
the Ferrlecit-treated patients, the body systems in which the majority of AEs occurred
were body as a whole (experienced by 44.7% of patients) and skin and appendages
(28.9%). In the historical (oral-dose) control group, the body systems in which the

majority of AEs occurred were cardiovasculer disorders (92.0%) and gastro-intestinal
disorders (72.0%).

The most frequent AE experienced by patients in the Ferrlecit-t??:atment Rroup was
application site reaction (26.3% of patients). None of these reactions were considered
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9.2.2

9.2.3

9.24

9.3

9.3.1

by the investigator to be related to the study drug. Application site reactions were not
reported for patients in the historical (oral-dose) control group. Pain and other
complaints related to the hemodialysis access site are common among dialysis patients
and may not have been recorded at the control center as adverse events.

In the historical (oral-dose) contro! group, the most frequent AEs reported were
hypotension (92.0%), nausea (72.0%), and miséle cramps (68.0%). Hypotension,
nausea, and cramps are common - symptoms - of bemodialysis (54). In the
Ferrlecit-treatment group, hypotension was reported in 10.5% of patients and nausea
in 5.3% of patients. Muscle cramps were not reported in any of the Ferrlecit-treated
patients, but leg cramps were reported in 7.9% of these patients. In order to compare
the incidence of cramps between the traatment groups, both categories of cramps
were combined (See Table 8a). The percentage of Ferrlecit-treated patients who
experienced cramps was lower than the corresponding percentage of control patients
(7.9% vs 68%).

Adverse events that were possibly or probably related to Ferrlecit were: (1) dizziness,
diplopia, malaise, and asthenia in 1 patient and (2) diarrhea, myalgia, and arthralgia
in @ second patient.

DISPLAY OF ADVERSE EVENTS

Adverse events are summarized by body system in Table 8.

ANALYSIS OF ADVERSE EVENTS

No inferential analyses were performed on the AE dats.

LISTING OF ADVERSE EVENTS BY PATIENT

Adverse events are listed by patient in Appendix 13.2.3.

DEATHS, OTHER SERIOUS ADVERSE EVENTS, AND OTHER
SIGNIFICANT ADVERSE EVENTS

LISTING OF DEATHS AND OTHER SERIOUS ADVERSE EVENTS
There were no deaths during the study. Four patients experienced serious AEs

(Section 9.3.2.1). A copy of the case report form of each patient who experienced
a serious AE is in Appendix 13 4.
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i

Table 8. Summary of Adverse Events by Body System and Preferred Term

Ferrlecit Contrele
—_———— —————
BODY SYSTEM {N = 38) (N = 25)
Adverse Bvent n & n L}
ANY BODY SYSTEM 20 { 737 23 ( 92.0)
BODY AS A WHOLEL 17 ( 4.7 S { 3¢€.0)
Chest pPain 4 {10.5) 9 ( 36.0)
Headache 0 ( 0.0 6 ( 24.0)
Chills 3{ 71.9) 2 ( 8.0)
Fever 2 ( 5.3) 2 { 8.0)
Asthenia 3 ( 1.9 -
Abacess 3 7.9 -
Pain Back s C{ 0.0) 3 ( 12.0)
Abdominal Pain 3 (¢ 1.9 -
Carcinoma C e e B T 1 (- - | S -
Sepsia 2 ( 5.3 -
Pain 2.¢ 5.3 -
Infection 2 { 5.3) -
Flu Syndrome 1({ 2.8) -
Malaise e 1 ( 2.¢) -
CARDIOVASCULAR DISORDERS 4 ( 10.5) 23 ( 92.0)
Hypotension 4 { 10.5) 23 { 92.0)
GASTRO- INTESTINAL DISORDERS 8 (21.1) 18 ( 72.0}
Nausea 2( 5.0 18 { 72.0)
Vomiting 4 ( 0.5y - 12 ( 48.0)
Diarrhea I ( 7.9 -
Nausea and Vomiting 1 ( 2.6) -
Nausea Vomiting and Diarrhea 1( 2.6) ~
Dyspepsia 1 ( 2.6 -
AUTONOMIC NERVOUS 0 ( 0.0) 17 ( 68.0)
Muscle Cramp 0D ( 0.0) 17 { 68.0)
Restlessness 0{ o0.0) 6 ( 24.0)
SKIN AND APPENDAGES 11 { 28.9) -
Application Sjite Reaction 10 { 26.3) -
-8kin Carcinoma 1t( 2.6) -
DIGESTIVE SYSTEM 6 ( 15.8) -
Gastrointestinal Disorder 2{ 5.3 -
Rectal Disorder 2 ( 5.3 -
Large Intestine Perforation 1¢{ 2.6) -
Gastrointestingl Eemorrhage 1 ( 2.6 -
Gastroenteritis 1{ 2.6) -
Anorexia 1 ( 2.6) -
{continued)

Historical contrzol data take
= = No data available.

(Cross-reference: Appendix f13.2.3)

om Absusle et al. (54).
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Tabie 8 (continued). Summary of Adverse Events by Body System and Preferred Term

Ferrlecit Control+
e — ————e e
BODY SYSTEM {N = 38) {N = 25)
Adverse Event n L} n %
CARDIOVASCULAR SYSTEM 4 ( 10.5) -*
Myocardial Infarct 2 ( 5.3) -
Syncope 1{ 2.6) -
Atrial Fibrillation 1 ({ 2.6) -
Angina Pectoris 1( 2.6) -
SKIN AND APPENDAGES DISORDERS 0 ( 0.0) 7T { 28.0)
Itching 0 ( 0.0) 7 (28.0)
‘MUSCULOSKELETAL SYSTEM 7 ( 16.4) -
Leg Craxps 3 ( 7.9) -
Arthralgia 2 ¢ 5.3 -
Tenosynovitis’ 1 ( 2.6) -
Myalgia 1( 2.6 -
Arthritis 1 2.8) -
RESPIRATORY SYSTEM 5 (13.2) -
Dysapnea 1 { 10.5) -
Lung Edema 1( 2.6) -
Cough Increased 1 ( 2.6) -
NERVOUS SYSTEM 5 (13.2) -
Dizzinass 2 ( 5.3) -
Inscmnia 1( 2.6) -
Hypesthesia 1 { 2.6) -
Depersonalization 1 ( 2.¢) -
Agitation 1 ( 2.¢) -
METABOLIC AND NUTRITISHAL DISORDERS 2( 5.3 -
Hypoglycemia 1( 2.8 -
Hypervolemia 1( 2.6) -
SPECIAL SENSES 2 (0 5.3 -
bDiplopia 1 ({ 2.6) -
Abnormal Vision 1 ({ 2.6)
HEMIC AND LYMPHATIC SYSTEM 1 ( 2.8) -
Hypochromic Anemia 1 { 2.6)

* Historiecal control data taken from Abeuslo et

+ - = No data available.

{Cross reference: 2ppendix/13.2,

al. (54).
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Table 8a. Summary of Adverse Event (Cramps)

Ferrlecit Control«

(N = 38) (N = 253
Adverse Event n L ] n L 3
Crazps 31, .17 ( 8.0y

* Historical control data taken from Abeuslo et al. (54).

(Cross reference: Appendix 13.2.3) s e - Cee- e -

9-3.2 NARRATIVES OF DEATHS, 0 THER SERIOUS ADVERSE EVENTS AND
7" CERTAINT OTHER SIGNIFICAN_’I’ADVE—RSE EVENTS
9.3.2.1 Narratives of Pat-i:ﬁf; w:th Se;on;Ag;r—;r-;e Events

All of the patients in the following list were hospitalized because of the indicated
event(s). In each case, the AE was considered to be serious because hospitalization

was required.
Patient Relation to

Number ~$8¢ Sex Event - - Study drug

536 33 M Rigors and chills. Blood cultures showed None
Staphylococcus aureus bact eremia. Received

. 1000 mg Ferrlecit.

538 68 M Myocardial infarction. One dose of Ferrlecit was None
withheld. Received 1125 mg Ferrlecit.

544 35 M Chills. Four blood cultures showed Unlikely
Staphylococcus epidermis bacteremia. Received
375 mg Ferrlecit. R

552 65 M Dizziness, lightheadedness, diplopia, malaise, and Probable
weakness. Received 125 mg Ferrlecit.
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9.3.3 ANALYSIS AND DISCUSSION OF DEATHS, OTHER SERIOUS ADVERSE

9.4

9.4.1

9.4.2

EVENTS AND OTHER SIGNIFICANT ADVERSE EVENTS

All of the study patients requiring hospitalization were male, and all were hospitalized
for medical reasons. One of the hospitalized patients completed the full course of
Ferrlecit treatment after having 1 dose withheld during the AE. Two of the
hospitalized patients received only partial courses of Ferrlecit treatment. In the other
hospitalized patient, Patient #536, who received 1000 mg of Ferrlécit, the exact
number and timing of Ferrlecit doses were not available.

CLINICAL LABORATORY EVALUATION

LISTING OF INDIVIDUAL LABORATORY MEASUREMENTS BY
PATIENT AND EACH ABNORMAL LABORATORY VALUE

Listing of individual laboratory measurements by patient are in Appendix 13.2.5.
Laboratory values are summarized in shift table format (Table 10).

EVALUATION OF EACH LABORATORY VARIABLE

9.4.2.1 Laboratory Values Over Time

Laboratory values at baseline and at the last available observation through Day 50
were categorized for the Ferrlecit-treatment and the historical (oral-dose) control
groups. Results are in Table 10.

For the liver enzymes ALT and AST, the majority of the results were in the
normal-normal category. There was a significant difference (p=<0.001, Appendix
13.3) between the 2 groups in the distribution of alkaline phosphatase values. In the
Ferrlecit-treated patients, the majority of the alkaline phosphatase values fell in the
normal-normal category, while in the historical (oral-dose) control patients, the
majority of the values fell in the abnormal-abnormal category. In order to rule out

ranges for the control data to the Ferrlecit-treatment data. Results are in Table 10a
and are similar to the results from the orig; analyses. All bilirubin values in the
historica! (oral-dose) control group were in the normal-normal category. Bilirubin
values were not available for the Fertlecit-treatment group.

All BUN and creatinine results were in the abnormal-abnormal category in both

groups. For glucose results, there was a significant difference (p=0 015) between the
2 groups where the Ferrlecit-treatment group had the highest percentage of patients
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in the normal-normal category, and the historical-control group had the highest
percentage of patients in the abrormal-abnormal group.

The majority of results in both groups were in the normal-normal category for WBC
counts and platelets. In the Ferrlecit-treatment group, basophil and monocyte results
were in the normal-normal category for 2 patients and in the normal-abnormal
category for 1 patient. The eosinophil results were in the normal-normal,
abnormal-normal, and abnormal-abnormal categories for 1 patient each in the
Ferrlecit-treatment group. All lymphocyte values in the Ferrlecit-treatment group
were in the abnormal-abnormal category. Results of the WBC differential counts
were not available for the historical (oral-dose) control group.

Baseline laboratory values from a population of approximately 1,100 hemodialysis
patients are summarized in Table 11. These data were obtained from the NIDDK
Hemodialysis Study’s Data Coordinating Center. In patients with renal dysfunction,
baseline values for creatinine are essentially always abnormal, results of alkaline
phosphatase, and glucose tests are variable, and results of ALT, AST, bilirubin, and

the historical (oral-dose) control group and 52.15% of patients in the NIDDK patient

Hemodialysis Study data.

VITAL SIGNS, PHYSICAL FINDINGS, AND OTHER OBSERVATIONS
RELATED TO SAFETY -

Systolic and diastolic blood pressure readings, pulse, temperature, and weight
evaluations are summarized in Table 9. In the Ferrlecit-treatment group, the mean
values for all variables at Day 0 and Day 50 were similar.

Vital sign measurements for the historical (oral-dose) control group were available
only for baseline and only for systolic and diastolic blood pressure and for pulse.
Mean diastolic blood pressure and pulse was similar between the 2 groups. The mean
value for the systolic blood pressure was higher for the historical (oral-dose) control
group than for the Ferrlecit-treatment group at Day 0 or Day 50.

SAFETY CONCLUSIONS

Hypotension, hausea, and cramps occurred more frequently in the historical (oral-
dose) contro) group than in the Ferrlecit-treatment Broup. Application site reaction
Wwas the most frequently reported AE in the Ferrlecit-treatment group, but was not
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Paascual J, et. al., “Intravenous Fe-Gluconate-Na for Iron-
A Deficient Patients on Hemodialysis,” Nephron 1992 60 121

In a letter to the editor, Pascual J, et. al. reported the
results of a total of 59 hemodialysis patients with a baseline
serum ferritin of < 50 ng/ml, treated with 1 gram of Ferrlecit,
given as 8 divided doses. The results of the first 19 of these

pPatients was described in a publication by Pascual J et. al.
(discussed above) .

Forty additional patients completed 6 months of follow-up:
Group I - 18 patients with iron-deficiency anemia, Group II - 10 *
patients with iron-deficiency anemia and concomitant nandrolone
decanoate therapy, and Group III - 12 patients with iron-

deficiency anemia associated with erythropoietin therapy. The
results are shown below:

Groop 1 Group Nl Group 111
Sex (M/F} 1o ] m (¥
Age, years %x12 27 P
BEST POSSIBLE Time aa HD, soaths 4112 123 EET
Hemoglobin, g/l
Basal L1£1S L7x13 4%15
' ) 3 months* 014 10827 HEla
. § moaths* =L 1022 %17
Serrum ferricin, ng/m)
s F. F 31 2+
| moathe 138%2 171 1672 _
. 3 momhse* 192 1622 192
‘e § monthyse 1082 {EFS [T FS]
i Positive responses /18 * e 1
All values are expressed um-mgmmrumfmm
wantSD of log). o

. p<wmmbmw¢lm
bl 241011 whmuhﬂnh-(phdtﬂ.

Hemoglobin and serum ferritin increased in all groups up to
months, then began to decrease. The authors concluded that,
e obtained excellent repletion of iron stores and increased

oglobin with (Férrlecit) in our severely iron-deficient
lation.”

THree patients eéxperienced serious adverse events in this
s jand are described below (Nephrol Dial Transplant 1992 7

A 36 year-old male hemodialysis patient had a hemoglobin of 6.7 g/dL and
Serum ferritin of 53 9/ml;: he was given i.v. ferric gluconate |1 gram divided




-

into 8 post-hemodialysis doses). a few minutes after the tirst slow injection
of 125 mg, he experienced malaise, heat, vomiting, and loin pein, lasting 5-¢
minutes. No hypotension was noted. After the next dialysis session, another
i.v. ferric gluconate infusion was attempted, but the adverse reaction
Teappeared and the treatment was withdrawn.

A 55 year-old female hemodialysis patient with a hemoglobin of 10.9
g/dL, and a serum ferritin of 12 ng/ml was started on i.v. ferric gluconate.
After the first and second doses, the patient experienced intense epigastric
Pain lasting 3-4 hours, and no further doses were administered.

A 50 year-old woman on hemodialysis was receiving BOU/kg i.v. of EPO,
and had a hemoglobin of 9.7 9/dlL and serum ferritin of 22 ng/ml. Immediately
following a slow infusion of 125 mg of ferric gluconate, an anaphylactoid
reaction, characterized by severe hypotension, parasthesias of lips, fingers,
and genitalia, without respiratory arrest, occurred, This reaction resolved
after 1 hour.

APPEARS THIS WAY ON ORIGINAL
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Overall Safety Experience with Ferrlecit

The Integrated Summary of Safety for this NDA included
safety information from: Studies 5600-01 and =03, published
reports, two small “maintanence” studies, and POst-marketing data
from Italy and Germany.

The primary Ferrlecit-associated adverse events in Study
5600~01, were allergic reactions that occurred in 3 out of
a total of 83 (or 3.6% ©0f) Ferrlecit-treated patients, and
which resulted in premature study discontinuation. Available
information for these cases is summarized below:

Patient Reasons for Study Discontinuatien

116 Patient withdrew after the development of pruritis ana chast pain following the
test dose of Farrlecit.

E}§ Patisnt was in the high~dose greup, and exparienced nsusea, abdominal and flank
pain, fatigue, and rash following the firat dose of Ferrlecit,

335 Patient was in the low-dose group, and experienced a “rad, blotchy rash”
following the first dose of Farrlecit.

Of the 38 patients exposed to Ferrlecit in Study 5600-03, 1
patient (or 2.6%) experienced an adverse event (s) that resulted
in premature study discontinuation, required hospitalization, and

N was felt by the on-site investigator to be “probably” related to
study drug. Specifically, patient #552 discontinued due to
“dizziness, lightheadedness, diplopia, malaise, and weakness”,
after receiving a total of 125 mg of Ferrlecit. -

) Of the 177 renal dialysis patients exposed to Ferrlecit in
the previously-discussed published literature, 3(1.7%) patients
experienced serious adverse events, which were: 1) malaise,
heat, vomiting, and loin pain, which recurred on drug rechallenge
and prohibited further drug use; 2) intense epigastric pain
lasting 3-4 hours, which recurred on drug rechallenge, and
prohibited further drug use, and; 3) an anaphylactoigﬂfgggziﬂ“

N

An additional published report by Zamen et. al., entitled,
“Oversaturation of transferrin after intravenous ferric gluconate
(Ferrlecit®) in hemodialysis Patients,” (Nephrol Dial Transplant
1996 11 820), conducted a study of peak serum iron study values
following the i.v. administration of Ferrlecit. This study was

_ initiated following development of nausea, facial reddening, and
hypotension in 2 chronic hemodialysis patients who were receiving
monthly infusions of 62.5 to 125 mg of Ferrlecit, and who were
also determined to have TSAT values of > 100% at the time of
symptoms. The authors found that longer infusions and lower

(, ' doses of Ferrlecit resulted in lower peak serum iron, and iron
Saturation values. The relationship of serum iron study values

\
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and the development of nausea, facial reddening, and flushing
however, was not established in this study.

Two “maintenance studies” were submitted to provide further
information of the use of Ferrlecit in chronic hemodialysis
patients. The first was a compassionate-use, single-center study
of 29 chronic hemodialysis patients who were -administered 125 mg
of i.v. Ferrlecit for 8 consecutive-didlysis sessions, followed

by a maintenance dose of 62.5 mg once weekly.” "No patient in this )

study discontinued study drug due to an.adverse event, and there
were no serious adverse events. A total ©f.13..adverse events
occurred in 11 patients that thé‘cliniqa1~cpordin&to:_felt were
possibly or probably related to drug therapy. These reactions
included flushing (3 Patients), nausea and/or vomiting (3
patients), and transient hypotension, abdominal Pain, sweating,

headache, and flatulence (1 patient each). "~

Ferrlecit Injection has been used since 1959 in over 20
countries outside of the United States. Ninety-seven percent of
the total sales of Ferrlecit in 1996 were in Germany, Italy, and
Spain; over 80% of it’s use in Germany is in renal hemodialysis

patients, while 90% of it’s use in Italy is as an oral dietary
" supplement. - -

Postmarketing information from Germany and Italy was

" obtained from the manufacturer of Ferrlecit (Rhone Polenc Rorer).
Most all Ieported serious adverse events were
allergic/anaphylactoid in nature. During the period 1976-96,
there were 74 reports of allergic/anaphylactoid reactions for
Ferrlecit Injection from Italy and Germany; none resulted in
death, although 3 had unknown outcomes.

Notably, an increase in the number of reported anaphylactiod
reactions in 1995 (i.e. 8 in 1994, and 25 in 1995) prompted an
investigation of batch production records by the manufacturer.
High molecular weight Polysaccharides, probably a-1,6-glucans, in
a4 new commercial source of sucrose, was identified as the
culprit. When production was switched to the original source of
Sucrose, reports of allergic/anaphylactoid adverse events dropped
(from 25 in 1995 to 6 in 199¢). —

In a sponsor-supported Study by Faich and Strobos entitled,
“Ferrlecit injection: safer intravenous iron therapy than iron
dextrans,” information was provided which indicated that the use
of Ferrlecit results in a decreased Ieporting rate of
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CHANGES INTHE CONDUCTOF THESTUDY OR PLANNED ANALYSES

Study design, Following consultation with the FDA, data from an historjcal (oral-
dose) control phase were included in the final analyses, in addition to data from the
dose-control phase described in the protocol.

Data sets used. Although not described in the study protoco! or analysis plan, data
sets used were defined prior to performing analyses. The safety data set consisted

. of all patients who recejved Fertlecit (test or study dose) and the historical (oral-

dose) contro] group, and was used for safety evaluations, The intent-to-treatdata set

dosage during the study, 5 discontinued the study, and 3 did not meet the inclusion

criteria (including 1 whose rHuEPO dosage changed). The stable-EPO data set
consisted of all patients from the intent-to-treatdata set whose rHUEPO dose did not
change during the study.

valuations, The efficacy evaluations described in Section 6.5.3 differed
slightly from those described in the protocol. Primary and secondary efficacy
variables were not defined in the protocol, but were in the analysis plan, Evaluations

The effects of gender, race (white or other), and age (less than §] years, 51 to 65
Years or greater than 65 years for females, and less than or equal to 65 or greater than
65 for males)on change in hemoglobin were analyzed for the dose-control phase of

effects of confounding factors (baseline efficacy value, baseline tHuEPO dose, and
change from baseline in rHuEPQ). These analyses are described in Section 6.7.1.3.

Patients from the intent-to-treat data set (see Section 8.1) whose hemoglobin
increased by 0.5 8/dL or more from baseline to last observation through Day 40 were

21
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Table 3. Summary of Patient Demographic and Baseline Variables (continued)

Treatment Group p-valuer
S00 mg 1000 mg Control 500 vs, 500 vs, 1000 vs,
Variable (N » 4]) (N = 47) (N = 25) 1000 Control Control  Overall
Age Geoup (n &)
Female: agecxs5] 10 { 24.4) € (13.9) 8 (12.0) 0.142 8.2¢7 0.574 . a.pea
Female; SlcageceS 5 (12.2) B |17 .4} € { 24,0) 0.445 0.559 ¢.308 © 0.543
Female: agexEs 8 {19.5) 11 { 23.9) 3 (12.0) 0.512 0.79¢ 0.5%1) g.351
Malae: sgecefs 13 | 1.9 15 { 12.8) €l 24.0) 0.779 1.000 9.583 L 0.580
Male: age >S5 S { 12.2) € {13.0) 2( ».0} 0,866 1.000 0.701 - D.7e4
Gender (n y) L
Female 23 ( sg.1) 25 { 53,2} 17 { ¢e.0) 1.000 0.439 0.318 T 0.83¢
Male 18 { 43.9) 21 { 44.7) 8 ({312.0) 4
Missing 0 { 0.0) 14 2.1 o o0,0) -
Race (n %) 4
White 30 { 73.2} 36 { 7¢.6) 10 { 40.0) 0.013 0.003 <0,001 T 0.0
Black ?{219.5) S [ 0.6} 8 [ 32.0) ' .
Latin 2( §.9 2.0 4.3} o1 0.0} o ;
Asisn 110 2.4) 1( 2.1 il 4.m vy .
Hispanic o ( 0.0 et o0 s | 20,0} QH
Natlve American o ( 0.0 10 2.1) o{ 0.0) o
Persian o ( 0,0 14 2.1} ¢ ( 0.0} . :
Unknown ¢ o0.9) 0 { o.0) 1{ 4.0) N
Missing o ( o.0) 10 2.1) ot 0.0 N
Helght (in) ' E
n L} 1% -* 0.493 L NA :
Mean (Scd) 65.2 { 4.1 C4.8 { 4.6) '
Min 5%.0 $3.0 H
Max 74.0 73.0 .
Weight (lbs) L
n ki 1 25 0.788 0.054 0.080 ¢ 0.12¢
Mean {3td) 165.9 { a5.3) 163.0 { 40.7} 143.6 { 15,9
Min 2.0 90.0 3.0
Max , 200.0 . 330.0 222.7
[ (continued)

* For & continuous variable, an ANGOVA model with effecty for trestwment group was used to compare the group means,
f variable, the P-value was sssocisted vith the Fisher's

p-value vas sssociated vith the P teat. for a categorica
4+ - « Ho data availsble,
i NA = Not Applicable.

(Cross-reference; Appendix 13.2.1 and 13.2.20

and the
Exact Test,
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For percent iron saturation, serum iron, and MCHC, significant differences in

mean changes over time were noted (p=0.008, p=0.015, and p=0.003,

respectively). Mean changes for hematocrit and MCH were not significantly
- different over time.

Pante

v
Yariables. The possible influence of baseline rHuEPO dose on changes in
secondary variables was examined by using an ANCOVA. The baseline dose
significantly influenced change in hematocrit from baseline to endpoint
(p=0.004). No other secondary efficacy variables were significantly affected by
baseline rHUEPO (Appendix 13.3). See results of analyses of confounding
factors, Sections 8.4.1.5 and 8.4.1.6.

( 9. Subgroup Analvses. In the analyses of treatment groups by age, race, and

gender, no significant effects were found on change in hemoglobin. The
\ treatment mean did not vary significantly across any of the subgroup categories
\_ (Appendix 13.3).

8.4.12 Dose-control Phase, Per-protoco] Patients

1. i i i ip. Changesin hemoglobin

Table 7. Primary Analysis of the Change in Hemoglobin from Baseline to
the Last Available Observation Through Day 40
(Per-protocol Patients)

g
~darisble (N = 24} (N = 35} p-value
Hemoglobin (g/dL)
n
Mean

3
—Probey 0,024 €0.001

* p-value is arsociated with the ANOVA .
- + p-valus is associnted with the paired c-test.

(Cross-reference: Appendix 13.2.7)
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The duration of treatment is governed by the rute of recovery
of hemoglobin and the desire to creste iron stores, The former de-
pends on the severity of the anemis. With a daily rete of repair of
2 g of bemoglobin per liter of whole blood, the red cell mass is nsu-
ally reconstituted within 1 to 2 months. Thus, as individual with a
bemoglobin of 50 g per liter may schieve » sormal complersent of
150 g per liter in about 50 dayt, whereas an individual with a be-
moglobin of 100 g per liter may take only half that time. The cre-
ation of stores of iron is & different marter, requiring maoy months
of oral iron administration. The rate of abeorption decreases rapidly
after recovery from snemis and, afier 3 &0 4 months of treatment,
slores may increasc &t a raie of not much more than 100 mg per
month. Much of the straegy of continued therapy depends on the es-
timated future iron balance of the individual. The person with an in-
adequate diet may require continued therapy with low doses of iron.
The individual whose bleeding has stopped will require oo further
therapy after the bemoglobin bas returned to normal. For the indi-
vidual with continved bleeding, long-term, high-dose therapy is
clearly indicated.

Untoward Effects of Oral Preparations of Iron. Intol-
erance 1o oral preparations of iron is primarily a function
of the amount of soluble iron in the upper gastrointestinal
tract and of psychological factors. Side effects include
beartburn, navsea, upper gastric discomfort, constipation,
and diarrhea. A good policy, particularly if there has been
previous intolerance to iron, is to initiate therapy at a small
dosage, to demonstrate freedom from symptoms at that
level, and then gradually to increase the dosage to that de-
sired. With a dose of 200 mg of iron per day divided into
three equal portions, symptoms occur in approximately

. 25% of individuals, compared with an incidence of 13%

-
-

among those receiving piacebos; this ibcreases to approx-
imately 40% when the dosage of iron is doubled. Nauses

* . and upper abdominal pain are increasingly common man-

ifestations at high dosage. Constipation and diarrhea, per-
haps related to iron-induced changes in the intestinal bac-
terial flora, are not more prevalent at higher dosage, nor is
beartburn. If a liquid is given, one can place the iron so-
lution onthehckoftbemuemthndmpputowvem
transient staining of teeth,

Toxicity caused by the long-continusd administration
of iron with the resultant production of iron overioad (he-
mochromatosis) has been the subject of a number of case
reports (for exampie, see Bothwell ef al., 1979). Available
evidence suggests that the pormal indjvidual is able to con-
trol absorption of iron despite high intake, and it is only
individuals with underlying disorders that augment the
absorption of iron who run the hazard of developing
bemochromatosis. However, recent data indicste that
bemochromatosis may be a relatively common genetic dis-
order, present in 0.5% of the population.

Iron Poisoning. Large amounts of Terrous salts of fron are toxic
Mhmu.fmﬁtiumm.blonduﬂnmindﬂdbood.w-

SECTION XII DRUGS ACTING ON THE BLOOD AND THE BLOOD-FORMING ORGANS

ticularly between the ages of 12 and 24 months (Bothwell ¢ al.,
1979). As lictle 53 1 to 2 g of iron may cause death, but 20 10 g is
usually ingested in fatal cascs. The fraquency of tron poisoaing re-
lates 10 its svaliability in the houschold, particularly the supply that
remains after & pregnancy. The colored sugar coating of many of the
commercislly available tablets gives them the appearsnce of candy,
Al iroo prepanations should be kept in childproof bortles.

Signs and symptoms of severe poisoning may occur within
30 mirutes or may be detayed for several hours afier ingestion. They
consist largely of abdominoal pain, disrrhea, or vomiting brows or
bloody stomach cootents coataining pills. Of particular concern are
pallor or cyanosis, lassitude, drowsiness, hyperveatilation due to aci-
dosis, and cardiovascular collapss. If death does not occur within
6 hours, there may be a transient period of apparent recovery, fol-
lowed by death in 12 10 24 hoars, The corrosive injury to the stom-
ach may resilt in pyloric stsnotis or gastric scarring. Hemewrhagic
gastroenteritis and bepatic damage are prominent fndings at sutopsy,
In the evalustion of the child who is thought to have ingestad iron,
& eolor test for iron in the gastric contents and an emergency deter-
mination of the conceatration of iron in plasma can be performed. If
the Larter is Joss than 63 uM (3.5 mg per liter), the child is ot in im-
mediate danger. However, vomiting thould be induced when there is
fron in the stomach, and an x-ray should be takea o evaluate the
sumber of pills remaining in the smal] bowel (iton tablets are -
dioopaque). Jron in the opper gastrointestinal tract can be precipi-
tated by lavage with sodium bicarbonate or phosphate solution, al-
though the clinical benefit is questionsbie. When the plasma
concentration of jron is greater than the total iron binding capacity
(63 uM; 15 mg per liter), deferoxamine should be administered,
dosage and routes of administration are detailed in Chapter 66. Shock,
dehydration, and acid-base abaormalities should be treated in the
cotiventional manner. Most important is the speed of diagnosis and
therapy. With early effective trestment, the mortality from iron poi-
soning can be reduced from s high as 45% to abont 1%.

Therapy with Parenteral Iron. Parenteral administra-
tion of iron is an alternative to the use of oral preparations
(Bothwell er al, 1979). The rats of response to parenteral
therapy is similar to that which follows vsual ocal doses
(Pritchard, 1966). One advantage is that iron stores may
be created rapidly, something that would take months o
achieve by the oral route. The most itnportant indications
for use of parenteral iron are in patients with a disease such |
as sprue, which prevents absorptios of iron from the gas-
trointestinal tract, and in patieats who are receiving par-
ecateral nutrition. Parenteral iron also may be indicated
when oral administration has an adverse effect on inflam-
matory disease of the bowel and, on rare occasions, whed
intolerance 1o oral iron prevents effective therapy. Io
chronic diseass states, such as theumatoid arthritis, the uti
lization of pareateral iron can be suboptimal because of
the inflammatory block in reticuloendothelial iron trans-
port. Other indications have heen suggested for parcotersl
iron that do not seetn to be basad on sufficient objective
criteria, including the unsubstantiated beliefs that the re
sponse to parenteral iron is faster than that 1o ora! iron a0
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that patients undergoing dialysis (who absorb oral iron per- :,,""' !:'::‘ 'g:: m(zmghbin ‘v;vfb dc(:;;']';w ‘";u""‘,.'}iff’f,'
fecﬂyweu)mbewmmgedbyd)epuenmﬂmum.m weigns jacior (0.66{Body "elght (ke))) can be replace
excepl.ion o this may well be the oced 10 use : gou.:.[nodyWe.W(lb)])a'hmuswuh:ummdmm

. . , . domnhmmwuhddnyin&euﬁ:
mmulﬂympanmumthmddlmwhomm- ﬁhﬁwﬁ&emwwhmﬁmumr ! boss
of iron.

ceiving erythropoietin, Otherwise, the supply of iron may
become the rate-limiting factor in the response of the mar- Reactions t intravesous iron include beadache, malaise, fover,
row (Eschbach er al, 1987), Seoenlized lymphadenopathy, arthralgias, urticaria. and. in some pa-

’MMM(W)BNMMWW' mywwimmimmhﬂlﬁoueflmmmﬁmot
mﬂrmmmiﬂﬁtl’ﬂﬂs'lhlﬂ"wndm whauinnmmlnwmﬁonconuinhgo.sswhm

mumwwwmwumguumw COPPER

to the body. A portion of the processed iron is rapidly recmond t g Copper deficiency is extremely rare in human beings
plm.mmwgmhmmdwm.mm {Evans, l973).'l'bel.mountprueminfoodhmmthmnd-

mmnmmhummmmmﬁm apeutically. Even in clinical staes associsted with
lomdoq\eud cells can confuse the physician who sttempts 10 evalu- bypocupremia (sprue, celiac disease, nephrotic syndrome),
ate the iron status of the paticat. eﬁ'ectsofcopperdeﬁciencyusmllymnotdemonsnble.
However, anemia duemooppadeﬁciencyhnsbeende-
umwmducofojml.l!lo are p i, . .
the infoction can be piven acconing ko the fobemins weer ey scribed I Who have undergone intestinal by-
the calculated total amount fequired bas beea reached. Each day's pass surgery (Zidar er al, 1977), in those who are recejv.
doulhoddﬂ!dinuﬂyﬂﬂﬂﬂaadﬂ.ﬁlﬂl(ﬁmgofim)fwinﬁnu ing pareateral nutrition (Dunlap er al, 1974), in
under 4.5 kg (10 Ib), 1.0 ml (50 mg of iron) for children under 9.0 ma1youriched infants (Holzman er 4, 1970; Graham and
f Cordano, 1976), and in patients ingesting excessive
o of e poai 2o ek s e o7 o dimouatsof zine. (Hoffuan e L. 1988). While an inberited
qmwymmmmy.ummmu dnordeutfecnnxthetrmponofcoppermhmbemss
qmmmﬁwmnhimdmmw (Menku’dim;mlyhairlyndmmc)insmchmdwith
Mmqn_d#:ﬁn:md&emmmﬁmmﬂ mdueednbﬁviryofsevmlcopper-dependentcnzymes.this
By Nection (Weinbrea e oL, 1978) make invamuscule s disease is not associated with bematological aboormalities.
ministration i mmuhnvenuumish- . . N . N
. Coppe;deﬁcwncy In experimental anjmals interferes
mhchniquofhlnmldmbim'nvdmﬁm&e with the absorption of iron and its release from reticu-
hjgcdmof?émlcfhmdnmmamdsmmﬁe loendothelialeells(beeetd.. 1976). The associated mi-

memqmwmwmundmuqmmwmfu pathologica] effects involving the skeletal, cardiovascular,
204 administered in 00e infusicn o . J bours. Such » dose (in mdnervous:y:wmshvebecnobmwin'deﬂmmex-

mg) may be calculated from the following formala: perimental animatfs (O'Dell, 1976). In buman beings, the
Y outstanding findings have been leukopenia, particularly

Total B granulocytopenia, and anemia. Concentrations of iron in
[ Tron ]—[o.ss (w;{u)] X [lm-[-MD] Plasms are variable, and the anemia is not always micro-
(mg) (ep) 148 cytic. Whet: a low plasma copper concentration is deter-
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: Maintenance Studiaes Included in. the IS8 (from Lindsay and
v Nissenscn)

Lindsay Study

L . D St n e - -

As per vol. 22,_pqu45;

Beginning in July, 1996, Dr. Robert Lindsay at London Health
Services, Ontario, Canada, had administered Ferrlecit Injection
to dialysis patients on a compassionate-use and maintenance
basis. The following protocel was adopted: 1) test dose
administration of 25 mg in 50 mlL of normal saline over one hour;
2) therapeutic administration of 125 mg in 100 ml of normal
saline over one hour for eight consecutive dialysis sessions; and
3) maintenance administration of 62.5 mg in 50 mlL of normal
saline over 30 minutes, once weekly following iron repletion.

Twenty-nine patients were tresated between 7/28/96 thorough
11/22/97. Data entry captured the first 10 dosage
administrations, i.e. through the first maintenance dose. Eleven
patients completed the first 10 doses according to the protocol.
Seven patients were switched to maintenance dosing early. Six
patients ended the protocol before completion of 10 doses, or the
protocol was not complete by 11/22/97. Patient specific
modifications were made on 5 patients. There were a total of 278
separate drug administrations in these 29 patients.

; No patient discontinued study drug due to an adverse event.
No patient experienced a serious adverse event. There were 13

. “adverse events that the clinical coordinator felt were possibly
‘or probably related to drug therapy, or where the relationship
was unknown. These adverse events occurrxed in 11/29 (or 38%)
patients, and are summarized below (vol. 22, pPpr. 47-9).

Advarse Evants that Oocurred in the Cospassionate-Use, Maintanance
Study of Lindsay et. al.

Patient Mverse Evant Total Dose
100 Flushing 1007.5 mg
64 M
101 Trangient tachycardia 962.5 mg
62 M Nausea and vomiting
107 Kausea 1087.5 mg
- 56 M Itching
108 Flushing 1087.5 mg
“wr -—
R 109 Beadache 900
'd - 64 N a
.1512 Transient hypotension 037.5 g
N

BEST POSSIBLE




et

113 Abdeminal pain 1150 mg
27 N Malajpe

116 . Tzansient hypotsnsion 1087.5 mg
9N Nausea and vomiting

118 Flush _ 1087.5 my
nr o - ~

127 Sveating 1025 my
6t r

128 Flatulance . 775 mg
0N

BEST POSSIBLE

Dr. Rllen Nissenson treated 4 patients with a documented
anaphylactic reaction to iren dextran, with Ferrlecit. One of
these was patient #141 of study 5600-01, and was treated without
incident. The characteristics and outcomes of the remaining four

patients are shown below (vol, 22, p. 50). No adverse events
were observed in these patients,

Ni-l.hlon Study

Adverse Events in Patients with a Previous Anaphylactic Reactien
to Iren Dextran

Patient Wumber
Variadle 102 101 104 103
Daxtran Anaphylaxis Anaphylaxis 808, aohast Anaphylaxis
Reaction . -
. dion
N Age (T u 53 '3
Gender Male " Male Female Male
BEtiology CR» Diabetes &.w Alpert's Diabetes
Total Farriecit 00 ng 1000 mg | 2700 ag 1000 mg
Muinistrations ¢ ] ’ |
Datas 10/3 /796~ /16796~ 10721796~ 10/21/96~
12712796 11720796 13/72479¢ 13724796
AR Hone Mone Bone None

APPEARS THIS WAY ON ORIGINAL
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Overall Safety Exparience with Ferrlecit

The Integrated Summary of Safety for this NDA included
safety information from: Studies 5600-01 and =03, published

reports, two small “maintanence” studies, and post-marketing data
from Italy and Germany. ' '

which resulted in premature study discontinuation. Available
information for these cases is summarized below: BEST POSSIBLE

Patient t. Reasons for Study Discontinuation

116 Patisnt withdrew arter the developaent of pPruritis and chest Pain following the
test dose of Farrlacit. CTTT vmmr srotare-oaaa

311 Patient was in the bigh~dose group, .and exparienced Tauses, abduminal and flank
pain, fatigue, and rash following the first uoas of Ferrlacit.

335 Patient was in the low-doss group, and experienced a “red, blotchy rash”
following the first dose of Ferrlecit,

Of the 38 patients exposed to Ferrlecit in Study 5600-03, 1
Patient (or 2.6%) experienced an adverse event(s) that resulted
in premature study discontinuation, required hospitalization, and
was felt by the on-site investigator to be “probably” related to
study drug. Specifically, patient #552 discontinued due to
“dizziness, lightheadedness, diplopia, malaise, and weakness”,
after receiving a total of 125 mg of Ferrlecit. -

Of the 177 renal dialysis patients exposed to Ferrlecit in
the previously-discussed published literature, 3(1.7%) patients
experienced serious adverse events, which were: 1) malaise,
heat, vomiting, and loin pain, which recurred on drug rechallenge
and prohibited further drug use; 2) intense epigastric pain
lasting 3-4 hours, which recurred on drug rechallenge, and
prohibited further drug use, and; 3} an anaphylactoid reaction.

1996 11 B20), conducted a study of peak serum iron study values
following the i.v. administration of Ferrlecit. This study was
initiated following development of nausea, facial reddening, and
hypotension in 2 chronic hemodialysis patients who were receiving
monthly infusions of 62.5 to 125 mg of Ferrlecit, and who were




/ and the development of nausea, facial reddeniﬁﬁ,'and'flushing
\ however, was not established in this study.

Two “maintenance studies” were submitted to provide further
information of the use of Ferrlecit in chroniec hemodialysis
patients. The first was a compassionate-use,-single-center study
of 29 chronic hemodialysis patients who were administered 125 mg
of i.v. Ferrlecit for § consecutive dialysis sessions, followed
by a maintenance dose of 62.5 Mg once weekly. No patient in this
study discontinued study drug due to an adverse event, and there
Weére no serious adverse events. A total of 13 adverse events
occurred in 11 patients that the clinical coordinator felt were
possibly or probably related‘to_d:ng_therapy,._Theseyxaac;ions
included fiushing (3 patients), nausea and/or- vomiting (3.°
patients), and transient hypotension, abdominal pain, sweating,
headache, and flatulence (1 patient each). . :

The second “maintenance study” was a trial conducted by Dr.
Allen Nissenson, who treated a total of § chronic hemodialysis
patients with a history of anaphylaxis to iron dextran, with up
to 1000 mg of i.v. Ferrlecit. No adverse events Iesulted.

Ferrlecit Injection has been used since 1959 jip over 20
, countries outside of the United States. Ninety-seven percent of
( » the total sales of Ferrlecit in 1996 were in Germany, Italy, and
. Spain; over 80% of it’s use in Germany is in renal hemodialysis

Patients, while 90% of it’s use in Italy is as an oral dietary
supplement.

Postmarketing information from Germany and Italy was

allergic/anaphylactoid in nature. During the pPeriod 1976-9¢,
there were 74 reports of allergic/anaphylactoid reactions for
Ferrlecit Injection from Italy and Germany; none resulted in

death, although 3 had unknown outcomes.

Notably, an increase in the number of reported anaphylactiod
reactions in 1995 (i.e. g in 1994, and 25 in 1995) prompted an
investigation of batech production records by the manufacturer.
High molecular weight pPolysaccharides, probably a-1, 6-glucans, in
a8 new commercial source of sucrose, was identified as the
culprit. When production was switched to the original source of

_ Sucrose, reports of allergic/anaphylactoid adverse events dropped
{from 25 in 1995 to 6 in 1996).

In a sSponsor-supported Study by Faich and Strobos entitled,
g “Ferrlecit injection: safer intravenous iron therapy than iron
( dextrans,” information was provided which indicated that the use
of Ferrlecit results in a decreased reporting rate of




. allergic/an;phy;actoid reactions, and decreased case fatality

L rate. However, significant underreporting, and differences in
the reporting patterns of different countries, complicate the
interpretation of these results.

OVERALL CONCLUSIONS

iron~deficient renal hemodialyais Patients was primﬁrily
Supported by the results of the dose-comparison concurrent
control study 5600~01. Additional Supportive information

included the-compassionate-use study 5600-03, as well as several'
reports from the literature.

Eligibility criteria for Study 5600-01 included a hemoglobin
of < 10 g/dL or hematoecrit of < 32%; and a serum ferritin of <
100 ng/mL or i;op:saturat;on of < 18%, in chronic renal dialysis
patients”who‘wefé“receiVing_erythropoietin. Pre-~ and post~
therapy results for intent-to-treat pPatients who received the
high-dose Ferrlecit regimen (i.e. 1000 mg divided over §
Consecutive dialysis Sessions) are summarized below.

Maan Pre- and Post-Therapy Results for High-Dose Ferrlacit Patients B
in Btudy 5600-01 (Intant-to-Traeat Population)

PRE~THERAPY POST-THERAPY
Hemoglebin (g/dn) 5.6 10.7
Hematoerit (%) . 29 33 -
1ron saturation (%) 16 25

Serun Ferritin (ng/my) ' T 287
BEST POSSIBLE

Note that the above pPost-therapy results approach the target
values that are recommended by the National Kidney Foundation
(Amer J Kid Dis 1997 30 8194); viz., & hemoglobin of 11-12 g/dL,
hematocrit of 33-36%, iron saturation 220% (and <50%), and Serum
ferritin 2100 ng/mL (and <800 ng/mL) .

Note also that the results of patients who received the low-
dose Ferrlecit regimen (i.e. S00 mg divided over & dialysis
sessions), were equivalent to those of historical control
patients, who received oral iron therapy only.

The primary safety concern with the use of Ferrlecit is the
incidence of allergic/anaphylactoid reactions. These reactions
occurred at a rate of '3.6% in Study 5600-01, 2.6% in Study 5600-

: 03, 1.7% in the available published literature, and there have
( been 74 reports“tohghg,manufaqgurer of allergic/anaphylactoid

reactidhé“in'ﬁhé'past'ZO years from Italy and Germany. There

\
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- Safety Analysis

Extent of Exposure

A total of 88 Patients received Ferrlecit in study 5600-01.

Five patients discontined prematurely: one of these patients

received a total-of 375 mg, one patient received 125 mg, and one
patient received 62.5 mg. Two Qgt;ggggm;acg;vedmpnly the 25 mg
test dose before discontin ing. Forty~four patients received a

total of 1000 mg of_Egrrlecit,_andrthirty-n;ng_p;;ients received
a total of 500 mg. : I S TS

Daaths

One patient- (¥109)

A e e — . e

this death is reproduced below (vol. 16, p.

BEST POSSIBLE

Patient #109 was a 49-year-old male with miltiple illnesses and abnormalities. The
paticnt was severely anemic {(hematocrit 26%, red blood cell count 2.6 mil/emm,
hemoglobin 8.6 g/dL;feritia 118 ngfmL, and iron saturation 12%).

Prior to starting Ferrlecit therapy (Day 10);the patient had complained of pain at the
graft site used for bemodialysis access. The pre-treatment WBC count was 9000
with a shiftto 75% neutrophils. The patient received Ferrlecit (62.5mg,IV) on each
of 8 consecutive hemodialysis days. He tolerated the treatment well except for
occasional complaints of grafi-site pain. On the day of the 7th Ferrlecit treatment,
the patient reported edema of the lower extremities and a weight gain of 19 ibs from

baseline (156 Ibs at baseline, 175 1bs at Trestment 7). -

Two days after completion of the Ferrlecit treatment (Day 19), the patient’stHuEPO
Wwas increased from 4,000 to 10,000 units because his hematocrit was still low. Liver
function test values had incressed, and the patient’s WBC was 12,800 with 84.9%

Two days later, the patient was hospitalized with cellulitis of the lower cXtremities,
left lower lobe pneumonia, volume overload, cardiomegaly, hyperkalemia, and
congestive heart failure, Antibiotic therapy and supportive measures were initiated.
Over the course of the following 2 weeks, the patient’s condition worsened, and signs
of systemic involvement were observed. Tentative diagnoses of septic phlebitis and
biliary tract sepsis were considered and treated. Liver function deteriorated further,
and the patient died 17 days after completion of the Ferrlecit treatment

The chronology of events as described above is consistent with a progressive and
overwhelming infectious process in a patient whose health was compromised with
Bumerous pre-existing medical problems. The infection may have pre-dated the start
of Ferrlecit therapy (75% neutrophils at baseline) and seems, in any case, to have
developed independently of the Ferrlecit Treatment. Systemic involvement ensued
with liver function deterioration, as well as other complications. Although blood
cultures were negative, the fina] diagnosis was sepsis.

The investigatorconcluded that “there does not appear o be any relation between this
patient’s death and his receiving Ferrecit™,

died. during the. study. A narrative of




-

Premature Withdrawals -

Five patients were prematurely withdrawn from the study, for
the reasons cited below (vol. 8.1, p. 2). No further information
beyond what j,s p_.rc_asent.adw.-be;.ow_-waa:;:availa—bl_e‘r’from_«. the sponsor.

Reasons for Premature Withdrawils ¥réa Study 5600-01"

Patient Reasons for Study Discontinuation

004 “Blood diarrhea”; Ivaluation revealed A-v malformations that were surgically
corracted. Patient discontinued following the test dose of Ferrlecit

120 "Change in mental Status”; No further details Provided. Patiant was in the low-
dsoe group, and discontinued following the 6th dose of rarrlecit,

116 Patient withdrew after the development of pruritis and chest pain following the
tast dose of Ferrlecit.

kb E Patient was in the high~dose group, and experienced Daysea, abdominal and flank
pain, fatigue, and rash following the first dose of Farrlecit.

235 Patient was in the low-dose group, and axperienced a “red, blotchy rash*
Tfollowing the first dose of Ferrlecit.

BEST POSSIBLE
APPEARS THIS WAY ON ORIGINAL
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M

Serious Adverse Events

A total of 17 pPatients experienced a serious adverse event;
none were attributed by the study investigator to study drug.
All of these events resulted in hospitalization (and hence were
designated as “serious”) . Information provided for these cases
is reproduced below (vol. 16, pp. 144~145). Note that no further
information beyond what isg Provided below, was available from the
Sponsor (information amendment dated 4/6/98, vol. 10.1).

fntimtn who Experisnced a Berious Adverse Evant

Patient Adverse Event

004 “Bloody diarrhea.~ Patient evaluation Tevealed: hemorrhoids,

2 F d.ln:til:uloaia, arterio~venous nltomttomlpqzncud surgically,
Patient received anly a test doss of Ferzlecit,

110 Abdominal/flank Pain, and shortness of breath in a patient with a pre-

m7F axisting nephrolithissis. Patient receives 1000 By of Ferrlecit.

113 Fever and cervical lmhldcnopathy. Tentative diagnosis was

61 F tuberculosis. Patient received 1000 mg of Ferrlecit,

120 “Changed mentsgl status.” Patient had a4 history of diabetes and

M F peripheral heuropathy, and had a R BEA. Patient received 375 Bg of
Ferrlecit.

12] Shortness of breath, fiuid overload. Patient recsived 1000 mg of

T ™ Ferrlecit.

122 Fever, premature ventricular tontractions, fatiqued for 3 weeka befora

2 M event, Tentative diagnosis was viral enteritis. oMy antibodies were
positive. Patient received 1000 my of Ferrlecit.

126 Right leg Pain, tingling, and discomfort, for 2 weeks, History of

0l F pPeripheral vascular disease and R femoral Arterio-venous graft.
Patient received 500 B) of Ferrlecit.

129 "“Changed mental status,~ fever, cough. History of multi-infarce

2 M demsntia and dehydration. Patient received 1000 By of Ferrlscit.

137 Abdominal pain, Balana, and divarticulosis. patient Teceived 1000 ag

78 F of Ferrlecit, .

316 “Generalized pain.~ Pre-existing lupus, fibromyalgia, left leg

32 r dystrophy, and Raynaud’'s diseass. Patient received 500 »ng of
Ferrlecit,

324 Right upper lobe pneumonia, weakness, dizriness, and vomiting, Patient

20 F raceaived 500 mg of Ferrlscit,

327 Patient hospitalized for craation of arterio~vensus fistuls. Patient

8y r recaived 1000 mg of Ferrlecit.

x Patient hespitalized for R Foreara threnbectomy. Patient received SO0

45 F g of Perrlecit,

332 Patient hospitalized for a ventral hernia repair and arterio-venous

€4 M fistula creation, Patient received 1000 By of Terrlecit,

333 “Decressed level of consciousness™ with tonic~-clonie seaizure. History

eor of confusion for 24 hours following dialysia. EKEG showed avidance of
metabolic sacephalopathy. Patient Teceived 1000 mg of Farrlecit,

338 Patient hospitalized for ni-ta:in-mous fistula creation. Patiant

2N raceived 1000 mg of Ferrlecit.




: 315 | Gortex graft insertion. Collapsed vein. Patient received 1000 mg of
. 78 F Ferrlecit.

None of the above serio

us adverse events were felt by the
on-site investigator to be

related to study drug.

BEST POSSIBLE
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( All Adverse Events

Note that safety data was not
control patients. Thus safety data
review articles of adverse events that have b

chronic hemodialysis patients. These adverse events were then
proportionally distributed among the 25 historical control
Patients. The study report states that the review chapter to be

used for this purpose was by Levin NW et. al (“Complications
During Hemodialysis,” in i » 2nd edition, Norwalk,
Appleton, and Lange, 1990), while the table of adverse events in »
the “Results” section of the NDA Study report states that the
review article by Abuelo JG et. al., entitled, “Acute Symptoms
Produced by Hemodialysis: a Review of Their Causes and
Associations,” (Semin Dial 1993 6 59) was used.

een reported in

The incidences of adverse events were 93% in the low-dose
group, 96% in the high-dose group, and 92% in the
historical/literature control patients. S

Individual adverse events that occ
2 5.0% in Ferrlecit-treated patients ar
and 16a, vol. 16, pp. 137-42).

urred with a frequency of
e shown below (Tables 16

———

- Adverse Events that Occurred with a Fraquency of 25,08
TREATHENT GROUP
ADVERSE EVENT 500 g 1000 mg Historical/Literature
{N=d]l) (N={7} Control
(N=25)
Body As a Wnole
Injection aite reaction 15{37yy 17{36%) -
Chest pain 1(2y) 8(17%) 9(36V)
Headache 2(5%) T{15%) 6{24%)
Pain S{12y) 6{13%) -
Fatigue () 4{9%) -
Fevar 2(5%) 2(4%) 2{8%)
Asthenia 1(2%) 5{1ly) -
Back pain o) J{6) 2w
Abdominal pain 1w 4(9%) -
Halaise 3('1y) 1{2w) -
Cardiovascular Dimcrders
Hypotension 14 {34y) 18{38%) 23(92y)
Hypertension T 10(21%) -
Syncopas 2(5%) 41(9%) -
Gastrointestinal Disordera
Nauysea T{17s) 11{23%) 18(72y)
Vomiting S{12%) B(1M) 12{48%)
Diarrhea 1(2v) A(68) -
Central and Paripheral Nervous
System Disorders
. Cramps 17t42y) 18(38%) 17 (e8n)
Dizziness 6{15%) 9(19%) -
Paraesthasia 4(10%) J(68) -

BEST POSSIBLE
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BEST POSSIBLE

Resplratory Disorders

Dyspnea () T{15%} -
Upper respiratory tract infection 5(12%) 2(48) -
Skin and Appendages Discrders

Pruritia I 4{9%) -
Itching . otosy - ©0ton) - B 7(20%)
Rash .JI?UIM%QQ : T 12w o -
Metabolic and Wutritional Disorders

Ryperkalemia S(12y) 2(4v) -
Ldama, generalized () 3{6n) =
Edema, legs 4{10u) 0{o%) -
Heart Raute anag Rhythm Disorders

Tachycardia 2(5%} 4(9%) -
Bradycardia 3(78) 0{0%) -

Those adverse events tha
bPatients, by a difference of
and 1l6a, vol. 16, PP. 137-42)

t occurred more often in high-dose
2 5%, are tabulated below (Table 156

Adverse Evants that Occurred More Oftan in Righ-Dose Ferrlecit Patiants,
By a Differeance of » 5%

TREATMERT GROUP
ADVERSE EVENT 500 mg 1000 mg
(N=41) (N=q7)

Body As a Whole
Chest pain 1({2%} 8(17v)
Headache 2(5%) 7(15%)
Asthenia 1(2%) S{11%)
Back pain’ 0{o%) a{6n)
Abdominal pain 1(2%) 41(9%) -
Gastrointestinal Disorders
Nausea TL17Y) 11123w)
Vomiting 5(12%) B{17y)
Respiratory Disorders
Dyspnea Iy 7{15%)

When the incidences of a

dverse events were statistically

compared between high- and low-dose patients, only chest pain was

found to occur more often in high-

dose patients (p=0.033,

Fisher’'s Exact Test): and leg edema occurred more often in low-
dose patients (p=0.043, Fisher’s Exact Test).

APPEARS THIS WAY ON ORIGINAL




Those adverse events that were considered by the on-site
Investigator to be “possibly” or “probably” related to stud
are summarized below (Appendix 13.2.3, vol. 17, pp. 31£f£.).

Adverse Events Reported to be “Possibly” or “Probably” Ralatad to 8tudy Drug

Patisnt Dose Adverse Event Severity Relation to
Group Study Drug
338 500mg | Rash Savere Possible
302 1000mg | cramps Mild Possible
n 1000mg - | Nausea, abdominal pain, back pain, and fatigue Moderate Probable
"1 Rash Mild Possible

33 1000mg | Agitation e - - . Moderate - Posaible -
102 1000mg | Nausea, vomiting | . Mild Possible
Syncope Moderate Poszible
116 1000mg Pruritis, Chest Pain Hoderate Prabable
117 1000mg Parasthesia Mild Probable
121 1000mg Erythrocytes Abnormal Mild Possible

BEST POSSIBLE
APPEARS THIS WAY ON ORIGINAL
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Safety Analysis
Extent of Exposure

As per vol. 20, p. 40: “This ‘was ﬁ”variable dose study; the
maximum amount of Ferrlecit received during the treatment course
by any patient was 1125 mg, and the minimum amount was 62.5 mg.”

Daaths

There were no deaths in Study 5600-03.

Pramature Discontinuations

One patient (#552) discontinued due to dizziness,
lightheadedness, diplopia, malaise, and weakness, considered by
the investigator to be “probably” related to study drug. This
patient had received a total of 125 mg of Ferrlecit. No further
information was provided.

Seriocus Advarse Events

A total of 4 patients were hospitalized for the following
{serious) adverse events. Available information on these cases

is reproduced below (vol. 20, p. 44).
Saricus Adverss Evaents

Patiemt Relation to
Numt Age Sex Event study drug
536 38 M Rigors and chills. Blood cultures showad None
Siaphylococcus aureus bacteremis. Received
1000 mg Ferrlecit.
538 68 M Myocardial infarction. One dose of Ferrlecit was None
withheld. Received 1125 mg Ferrlecit.
544 35 M Chils. Fourblood cultures showed Unlikely
epidermis bacterernia. Received
375 mg Ferrlecit.

552 65 M Dirriness, lightheadedness, diplopis, malaise, and  Probable
weakness. Received 125 mg Ferrlecit.

APPEARS THIS WAY CON ORIGINAL
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All Adverse Events

Note that safety data was not collected for historical
contrel patients. Instead, safety data was extracted from a
literature review article by Abuelo et. al. (Semin Dial 1593 6
39). These adverse events were then proportionally distributed
among the 25 historical control patients.

A total of 74% of Ferrlecit-treated patients experienced an
adverse event, and these are summarized below (Table B, vol. 20,

All Adverse Evants

e = Cae

Ferzlecit Contrale
BODY SYITEM " ' AN e ) I o gy
Adverss Rvant L} a 1]
ANY BODY SYSTENM ’iny 23 { 92.0)
BODY AS A wHOLR 17 ( 4¢.™ 9 { 35.0)
Cheat Pain 4 (10.5) ({340
Nasdache O { 0.0} 6 ( 24.0)
Chills 3t e Tt s.0)
Paver 2( 5.3) 2 4{ 8.0)
Asthenia It 1w .=t
Abscass Yt{ e -
Pain Back 0{ 0.0} 3 (12.0)
Abdominal Pain Il e -
Carcinoma 2( 5.3) -
Sapsis 20 8.% -
Pain 24{( 5.3 -
Infacticn 2 { 5.3 -
Flu Syndrome 1¢{ 2.6) -
Malaise 1( 2.%) -
CARDIOVASCULAR, DISORDERS 4 { 10.5) 2t 2.0
Mypotension 4 (10.5) 23 ( 92.0)
GASTRO-INTESYTTNAL DISORDERS ([ 21.)) 10 ¢ 12.0)
MNausea 2 { 5.3) 18 [ 72.0)
Vemiting 4 { 10.5) 12 ( 40.0)
Diarrhea I3[ 1.9 -
Naussa and Vomiting 1( 2.6) -
Naurea Vomiting and biarchea 1( 2.4 -
Dyspepais 14 2.8 -
AUTOONIC NERVOUS 8 { 0.0 17 ( s
Muscle Cr o ( 0,0 17 ¢ 0.0
Rastlensnens ¢ e0.0) 6 { 24.0)
SKIN AND JPPENDAGES 11 ( 23.9) -
Application zite Raaction 10 { 26.3) -
Skin Caredinoms 11 2.8 -
DICESYIVE sysTmM 6 (15.0) -
Gastrointestinal Disordar 2({ 3.9 -
Ractal Disorder 2 5.3 -
Large Intestine Parforation 11 2.8 -
Gastrointesting) Samorrhage 11 2. -
Gastroenteritias 1{ 2.8 -
Anorsajia 10 2.6) -




Adverse events th
Investigator to be
were: dizziness,

Shift table anal
(which included liver
BUN, creatinine,
performed (Table
for which 2 5% of

patients or 13%),

For comparison,
of approximately 1100
the NIDDK Hemodialysis
{Cleveland Clinic Found
(Table 20, vol. lé, p. 163).

CARDIOVASCULAA SYSTEM
Myecardial Infarct
Syncope
Atrial Pibrillation
Angina Pectoris

SKIN AND APPENDAGES DISORDERS
Itehing

MUSCULOSKELETAL SYSTEM
leag Cramps
Arthralgia
Tencaynevitis
Myalgia
Arthricis

RESFIMATORY SYSTEN
Dyspnsa
Lung Bdema
Cough increased

NERVIUS SYSTEM
Disziness
Inscmnia
Hypesthesian
Depersonalization
Mgitation

NETAROLIC AND NUTAITIONAL DISOADERS

Hypoglycemia
Byparvolemia

SPECIAL SENZRS

Diplopls
Abnorsal Vision

KEMIC AND LWPHATIC SYITEM
H romic An
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* Mistoricsl control dats taken from Abeusleo at 4l. 1343,

+ = = No dats avaliables.

Clinieal Laboratory Evsluation

BEST POSSIBLE

at were reported by the on-site

“possibly” or “probably” related to Ferrlecit
diplopia, malaise, and asthenia in one patient;
and diarrhea, myalgia, and arthralgia in a second patient.

Yses of clinical laboratory parameters
function tests, complete blood count, and

and glucose values) during the study were

10, veol. 20, pp. 50-1). Those laboratory values
patients were in the “normal=-abnormal”

category at Day 50 compared to baseline, were: glucose (5/38

and WBC (2/3€ patients or 5%). No information

was recorded for bilirubin or neutrophil values.

baseline laboratory values from a population
hemodialysis patients were obtained from
Study, Data Coordinating Center,

ation).

These values are summarized helow
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who have had significant allergic reactivns including ana-
phylaxis and local urticaria. Such a procedure should be
petformed in a selling where life suppory syslems, including
an anesthesiologist, are available. !

Other side effects of desferrioxamine are less threatening.
but trouvblesome nonetheless. The ‘most common of these
isinflammation at the site of the infusion. This isa chemical
iritation and nol an allergic phenomenon and is much
more common in adults than in children. Erythema, sweil-
ing. tenderness, and oceasionally blistering and ulceralion
can occur. Hydrocortisone greatly reduces this local re-
action. Two or three mg of hydrocortisone in solution‘are

mixed with the desferrioxamina and included in the in~ -

fusion, or 1% hydrocortisone oiniment is applied to the site
of the infusion. e

Cataracts have developed in some experimental animals
treated with desferrioxamine and have been reported on
rare occasions in patlents receiving the drug ** This sppears
tc be a dose-dependent phenomenon. Before beginning
treatment, patients should be checked for cataracts by an
ophthalmologist. Thereafter, they should have yearly
ophthalmologic examinations. tion of desferrioxam.
ine therapy halts snd may even
cataracis. One group of children
ferrioxamine ranging from 34 1o
developed optic and vestibular n
impaired vision and balance.*® These toxic efecis were
also reversed wilh the cessation ¢f treatment.

A major factor limiting the usefglness of desferrioxamine
therapy is its expense. The infusi pump alone eosts about
$1000. The drug is expensive, and with the associated nee-
dles, infusion tubing, and other upplies, the annuat tota)
may exceed $12,000 to $15,000 Third-party payers gen-
erally cover only 80% of this cokt at most, leaving & very
large bill for the patient and fa ily. In addition, the socio-
economic profiles of the patienty tend to magnify the prob.
lem. Because thalassemis Is & ereditary disorder, more
than one child may be afected'in a given family, creating
3 tremendous financia! burden Moreover, some of the
countries in which thalasse is prevalent lack the §-
nancial resources to provide fsuch an expensive form of
trealment The myeiodyspl
the other hand, present in
near the ags of retirement.
treatment can be devastatin

Compliance with desferri
Consequently, & search |s
chelators that ars less ¢
lerrioxamine. Some of the
poised 1o BI] this role.

0 mg/kg over 12 hours
uroloxicity, resulting in

Upophilic tron Chetators

The mechanism by whi
Irom cells is complex. T|

philic compounds m y [ai! to mobilize enough iron,
whereas the highly Ii philic compounds tend to be toxic.
Comparison of chelators with similar lipid partition cosl-
ficients angd different iron-binding constants reveals that
the affinity of the chelator for Fe** Is especially impariant
al concentrations of less than 10 umol /L. Al coneentrstions
txceeding 500 ymol/L, (he size of the chelatable iron poot
In the cells determines the degree of iron mobilization.
The ability of iron chelators to cross the barrier presented

\

by {// yyus |ﬂ(ﬂ@ Cnd
6/:4;;.\-_, e~ Se e yPA

- When tested for

LA XA VT

A&.ue fron Toxicity  1446%

by the cell membran greatly influences their sbility 10
mobilize iron. The faft that the mosi active hydroxypyri-
din-‘-one-lﬁ:&'ghilj rz réloate more iron than equimolar
concenirations of defferrioxamine reflects this point,
Pyridoxal isonieo nylhydrase (PIH) is a polent and clin.
philic chalator. In reticulocyles, the
hich the drug mobilizes iron appears
to be the mitochonfiria. " The agent mobilizes little iron
in reticulocyles in which heme biasynthesis is not blocked
either bf isoniazid pr by suceinylaceione, an inhibilor of
$-aminolevulinic adid dehydrase, which is the second en.
zyme in the hemafbiasynthetic pathway. The uptake of
PIH into reticulocyfes is rapid, atiaining a plateau after 10
compound crosses the membrane by
passive diffusion, flecting its lipophilic character. One
characteristic of P that makes it particularly eflective in
iron mobilization f{om cells is tha the agent retains a rel.
alively high lipid gartition coefficient even after it binds
iron. Some lipophific chelators, such as a.o-bipyridy), as.
sume a much lowe} lipid partition eoefficient after binding
iron. As & result, the agents may enter cells readily, byt
becoms entrapped|afier iron chelation
eir-ability to inhibit the uptake of I1s.
mary cultures of rat hepatocytes, PIH
and the related chdlator, pyridoxal benzoylhydrazone, are
8t least as efficient §s desferrioxamine in this regard.*® The
chelators reduce both the net upiake of *Fe into the calic
and the incorporstjon of the iron into ferritin. Pyridoxal
benzoylhydrazone) a more lipophilic compound, in fact
exceeds both PIH hnd desferrioxamine in this capacily.
bolstering the conglusion that lipophilicity plays an im-
portant role in iron| mobilization by these chelators.

beled iron ints p

Oral lron Chelation

Despite its impressi}e clinical record of safety and efficacy
in the treatment of transfusionsl iron overload, the re.
quirement for paregteral administration has baen a severe
stumbling block injthe use of desferrfoxamine. The drug
is not completely thactive when given orslly and when
administered in this fashion in doses ranging from 3t0 9
8/d, deslerrioxamirje mesylate substantially increases iron
ts with transfusional hemochromato-
e does the level of iron excretion in
response to orally aliministered desferrioxamine a pprpach
that achieved whed tha drug is given parenterally.

The séarch for altbrnative, orally active chelating’agents
had & number of

ACUTE IRON TOXICITY

Iron poisoning is rare excepl in children who have acci-
dentally ingested iron preparations. The clinical sequelae
to the ingestion of 2 g of ferrous sulfate occurs in two stages,
with the first developing in about 30 minules.*>" The
iron sall produces irritation of the stomach and dupdenum
manifesied by nausea, vomiting. and sbdominal pain. Ne-
crosis of the epithelial cells of the gastrointestinal iract leads
to hemorrhage and hematemesis. which may be followed
by shock. Diarrhea, drowsiness. and coma can develop,
and death can occut in 5 to 6 hours afler ingestion of the
iron,

Olten, the patient with scute iron loxicily survives the
initial phase and appears (o enter a period of recovery.
Rapid influx of iron into the plasma overwhelms the bind-
ing capacity of transferzin, leaving much of the mineral in

e ro gy 5

pcy
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.

loose association with other proteinssuch as slbumin. e
This excess [ree iron can cause cardiovascular collapse and
death. In other cases, the excess iron is deposited in the
liver, producing hepatic necrosis and fibrosis, Other long.
term complicalions in survivors of iron overdoss include
pyloric stenosis and severe gastric searring from the initis)
necrotizing mucossl injury.

Treatment of acule iron overdose includes
to remove as much iron as possible,
tration of desferrioxamine, both ora
The onally sdministered chelator binds the fres iron that
remains in the gastrointestinal tracl. The chelator given
parenterally binds and inactivates excess fron in the plasma
mins should be

gasiric lavage
followed by adminis-
lly and intravenously.

occur. Iron overdose, partcularly
in children, requires eonsultation with an experienced
clinical toxicologist, who should individualize the thera-
peutic plan. ‘
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Division of Gastrointestina] & Coagulation Drug

CONSUMER SAFETY OFFICER REVIEW

Application Number: NDA 20-955

Products
MAY |8 Josg

Name of Drug: Ferriecit® (sodijum ferric gluconate complex in sucrose injection)
Sponsor: R & D Laboratories, Inc,
Material Reviewed )
Submission Date(s): BL April 6, 1998 (Color mock carton and unmcdlatc container labels)
Receipt Date(s): April 7, 1998

Background and Summary Description; NDA 20-955 for Ferrlecit® was submitted
December 30, 1997 for first line treatment for iron deficiency anemia in renal hemodialysis
patients on supplemental recombinant hurnan crythropoetin. A draft package insert was
included in Volume 1.1, pages 2.1-2.10(c) and Volume 1.5, pages 4.140-4.189 of the original
submission. In response to the Division’s January 27, 1998 request, the firm submitted color
mock carton and immediate container labels April 6, 1998. Three column labeling including

'3

the firm’s draft labeling, the Division's revisions and comments, and annotations will be

carton, foil-on-tray, and immediate container labels.

Review
Carton Label
1. The bottom panel includes the Statcment, *Store at controlled room temperature 15°-

30° C (59°- 86°F).".

The storage statement is acceptable per CMC reviewer Ray Frankewich, May 18,
1998.

2. Per 21 CFR 201.100(b)(7) the labe! should include, *A statement directed to the
pharmacist specifying the type of container to be used in dispensing the drug product to
maintain its identity, strength, quality, and purity.”. No such statement is included.

Per Ray Frankewich, a special container, (i.e., light resistant, glass) is not
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required, so no additional statement is necessary,

-Tra bel

Per 21 CFR 201.1, the name ang Place of business of the manufacturer, packer, or
distributor is required on the label. Thxsmformanoq is lacking.

Per the FDA Modernization Act of 1997 the statement, “Rx only” is required on the
label of prescription drugs. This Statement is Jacking,

L T

Per 21 CFR 201.100(b)(6) the labe] of a prescription drug must bear an identifying lot
Or control number. This information js lacking.

Per 21 CFR 211.137(a) the label of 3 prescription drug must, *... bear an expiration
date determined by appropriate stability testing...”. There is no provision for an

Per 21 CFR 211.137(b) the txpiration date, *. shal] be related to any storage
conditions stated on the labeling as determined by stability studies._ . Storage
conditions are not stated.

Ampule Labe|

1.

Per the FDA Modemization Act of 1997 the statement, “Rx only” is required on the
label of prescription drugs. This statement is lacking.

Per 21 CFR 201. 100(b)(6) the label of a prescription drug must bear an identifying lot
Or control number. This information is lacking.

Per 21 CFR 2131. 137(a) the labe] of a Prescription drug must, .. bear an expiration
date determined by appropriate stability testing...”. There is no provision for an
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5. Per 21 CFR 211.137(b) the expiration date, “... shall be related to any storage
conditions stated on the labeling as determined by stability studies...”. Storage
conditions are not stated. '

Conclusions

The firm should be requested to add the following information to the foil-on-tray label: .
1. the namé_énd place of business of the manufacturer, packer, or distributor;
2. the statement “Rx only";
3. a statemnent of the usual or recommended dosage or a statement such as *See package

insert for dosage information”:
4. the established names and quantities of inactive ingredients;
5. an identifying lot or control number;

6. an expiration date determined by appropriate stability testing;

7. and appropriate storage conditions. | -
Ampule Labe]

The firm should be requested to acd the following information to the ampule label:
1. the statement *Rx only”;

2, the established names and quantities of jaactive ingredients;

3. an identifying lot or control number;
4, an expiration date detsrmined by appropriate stability testing;
5. and appropriate storage conditions. S/ :

Consumer Safety Ofﬁcr _57}57?8/
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Division of Gastrointestingl and Coagulation Drug Products
CONSUMER SAF ETY OFFICER REVIEW

Application Number: NDA 20-955 SEP | 4 Koog
Name of Drug: F errlecit (sodium ferric gluconate complex in sucrose injection)
Sponsor: R& D I..aboratoxiﬁs,lnc. -

Material Reviewed

Submission Date(s): AZ, August 19, 1998 (complete response to the June 30, 1998
approvable letter including revised draft labeling)

BL, August 19, 1998 (revised foil-on-tray label)

Background and Summary Description: NDA 20-955 for Fertlecit was submitted
December 30, 1997 for first line treatment of iron deficiency anemia in renal

labeling attached to the approvable letter. The foil-on-tray label is compared to the
information requested in the approvable letter. The differences are noted below.

Review
Package Insert

I Black Box Warning |

The Black Box Warning i ith bolded
subsections to the
section, :

2. DESCRIPTION section
A.  The word _is deleted from the tradename.

This is acceptable since “injection™ is included in the established name.

B. The phrase at the end of the first ence in the first paragraph beginning
with e ords, SRR 5 e
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C. A new sentence beginning with, _ added after

the first paragraph.

The firm was directed, in the marked-up draft labeling, to delete thé
proposed structural formula.

D. Active and inactive ingredients are listed in the third paragraph as
requested in the approvable letter. :

With the exception of item A, the review chemist will review the proposed
changes. - ‘

CLINICAL PHARMACOLOGY section i

Two paragraphs discussing iron metabolism, ebsolute jron deficiency, and
ctional iron deficiency are ddded at the begininirig of this section.

The medical officer will review the proposed change.,

INDICATIONS AND USAGE section

A.  The phrasc SN < o

The medical officer will review the proposed change.
B. Minor editorial changes are made.

The minor editorial changes are acceptable,
CLINICAL STUDIES section

A. A tabular presentation and summary of the results of Study 5600-01 are .
added as requested in the marked-up draft labeling attached to the
approvable erter. _

B. A tabular presentation and summary of the results of Study 5600-03 are
added as requested in the marked-up draft labeling attached to the
approvable letter.

C. A tabular presentation of the number of Ferrlecit doses received by
patients in Study 5600-03 is added as requested in the marked-up draft
labeling attached to the approvable Jetter.

D. Minor editorial changes are made.

The medical officer will review the proposed changes.
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WARNINGS section

A The “Transient flushing and hypotension™ subsection is revised including
bolding, a recommended infusion rate, and a statement that these reactions
are not associated with hypersensitivity.

B. A bolded subsection caritte, || is occec in

place of the boxed warning.

The medical officer will review the Proposed changes.

PRECAUTIONS subsection

Fhe phrase, I - - > e “Geriic
Use” subsection.

The medical officer will review the proposed change.
ADVERSE REACTIONS section
A “Transient flushing and hypotension” subsection

1. The first paragraph of the “Transient flushing and hypotension”
subsection is revised identicaily to the corresponding subsection of

the WARNINGS section, -

2. The sentence beginning, —is added to the second
paragraph.

3. The sentence beginning, _is added at the end of
this subsection. .

B. “Hypersensitivity reactions” subsection
1. A new first sentence regarding fatal bypersensitivity reactions is
added.

2. The words are added to the second sentence, first

Paragraph and the number of Ferrlecit exposed patients in Study
5600-01 is changed from 83 to 88,

3. Most of the second iﬂh is deleted and replaced with,
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10.

4. The phrase,
is added to the
ird paragraph.

3. The number of Fetriecit treated patients reported in the literature is
increased from 177 to 226 in the fourth paragraph.

6. In the fourth paragraph, the number of F errlecit treated patients
reported in the literature that experienced adverse reactions which
recurred on drug rechallenge was changed from three 10 two. A
patient reported to have experienced an anaphytactoid reaction is
deleted.

7. The sentence bcginning,_ is added at the

end of this subsection - -~

“Laboratory Changes” subsection

The text regarding the lack of abnormal laboratory findings associated
with Fetrlecit is revised.

“Other Adverse Events Observed During Clinical Trials” subsection

The requested list of adverse events by body system in descending order
by frequency and severity is included,

The medical officer will review the proposed changes.

OVERDOSAGE section
A, Text regarding acute iron poisoning following rapid infusions of Ferriecit
. is deleted in the first sentence of the third paragraph. -
B. The words,_arc deleted from the last sentence in the third
paragraph. :
C. Minor editorial changes are made.

The medical officer will review jtem A. The pbarmacology team leader will
review item B.

DOSAGE AND ADMINISTRATION section

A.

The words, sentence in the second
paragraph and the words [ are added to the last
sentence in that paragraph. _
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The medical officer will review the proposed change.
C.  The sentence, ‘— is added at the
end of this section.
The CMC reviewer will review the proposed ehange.
Eg-l;l-og-'l'raz Label
The following items are added as requestedm thg eppmvalele_ letter dated June 30, 1998:
A.  the names and places of business of the _manufacﬁzrer and dlstnbutor;
: the statement “kx only™; .
a reference to the package insert for complete prescribing information;

the established names and quantities of the inactive ingredients:

space for an identifying lot number;

mom oY o0 omy

space for an expiration date;
G. and a storage statement. -

The CMC reviewer will review the list of active and inactive ingredients. The
remainder of the foil-on-tray label is acceptable. '

Ampule [ abel

The following items are added as requested in the approvable letter dated June 30, 1998:

A, the statement “Rx only”; .
B. the established names and quantities of the inactive ingredients;

C. space for an identifying lot number:

D. space for an expira.tion date;

E. and a storage stafement.

The CMC reviewer will review the list of active and inactive ingredients. The
remainder of the ampule label is acceptable.
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Conclusions

Package Insert

The medical officer, CMC reviewer, and pharm/tox team Jeader Will review the
appropriate sections of the package insert as described above, ‘

Foil-on- Irav Label

The CMC reviewer will review the foil-on-tray label as described above,

Ampule Label , )

The CMC reviewer will review the ampule label as described above.

-

. Manager
(6 q-1¢-4¢
cc:
Orniginal NDA 20,955
HFD-180/Djv.Files APPEARS THIS WAY ON OF‘i“l‘.GINAL

1
i

HFD-180/B.Strongin
HFD-180/Reviewers -

Drafted: BKS/September 10, 1998
R/d Init;
Final:

CSO Review
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Regulatory Health Project
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202/331-3150 QRIG AMENTY T
August 19, 1998

Dr. Murray M. Lumpkin

Deputy Director

Center for Drug Evaluation and Research
HFD-3; Room 6027

Woodmont Office Complex 2

1451 Rockville Pike

Rockville, MD 20852

Dr. Paula Botstein, Director ST .
Office of Drug Evaluation] - .
HFD-103; Pkin. Bldg. 13B45

Center for Drug Evaluation and Research

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

On behalf of R&D Laboratories, Inc., Please find enclosed an amendment to the above.
captioned NDA. This is a complete response to the June 30, 1998, “approvable” letter. The
amendment consists of: (1) this letter; (2) attachments to the lenter [Package Insert Appendix
(Tabs A-2)); (3) an annotated spread sheet (84" x 14™) with the sponsor's underlined,
strikeout revision of agency’s proposed Package insert (PI); (4) 2 response to Chemistry,

Printed PJ; and, (6) 20 copies of the ampule and immediate contajner labeling (10 are on
heavy-weight material),

/ 1300 ConnecTicry Avae, N - L
‘ q Wasminerax, n.C. ELTLE T
202-331-30a8 Ry 262.131-3 1)
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‘For convenience, the agency's proposed black box statement and the firm's proposed response

arc at Tab A. The agency’s comments on “rate of administration™ and acute iron toxicity
along with the firm's proposed response are provided at Tab B. This cover letter also requests
expiration dating of 24 months.

Summary

There are compelling reasons to differentiate iron dextrans from Ferrlecit® in Jabeling,
including the black box warning. First, clinical data do not support identical warnings.
Second, Ferrlecit® has a different indication and is.2 new chemical entity. Third, the sponsor '
believes that the proposed black box may lead to iatrogenic injury from unwarranted pressor
administration. Fourth, FDA's existing policies on black box labeling do Dot support 2 black
box for Ferrlecit®. Fifth, in ligh\t,gif‘the differences in indication, the proposed black box
represents a recommendation oh biftiabel usage. Sixth, the language is ipaccurate. Seventh,
the black box warning is prematuf® and may prejudice proposed phase IV data collection.
Eighth, the sponsor believes that a bétter alternative is careful monitoring of post-launch use
given the indicated patient population.

Discussi

a. The rate and severity of immunologic reactions to Ferriecit®

Hypersensitivity reactions are immunologically-mediated adverse events. Typel
hypersensitivity reactions include: IgE-mediated mast cel] activation (anaphylaxis); and, direct
drug action on mast cells (anaphylactoid). Ageats classically responsible for anaphylaxis
include hymenoptera venom, penicillin (as a protein bound hapten), and dextran. Agents
responsible for direct release of some or all mast cell mediators of anaphylaxis include such
drugs as ciprofloxacin, vancomycin and radiocontrast media (RCM). While the clinical
syndromes cag be identical,; two distinguishing featurcs are: (1) anapbylaxis can result from
€xposure to even minute amounts of allergen in immunologically-sensitized individuals; and,
(2) the incidence and severity of anaphylactoid reactions is generally dependent on the rate of
drug administration and dosage. Anaphylactoid reactions on average, therefore, have a shorter
time course and are less severe than anaphylaxis that is IgE-mediated. Fatal Type I
hypersensitivity reactions represent a fractional subset of “serious or life-threatening™ events
which, in turn, are a fractiona! subset of all, including less severe, immunologic reactions.
The measure of relative intrinsic allergenicity should be assessed by examination of sach
subset of reactions: (1) fatal reactions; (2) serious or life-threatening; and, (3) all allergic
reactions.

The pathognomic signs of Type I bypersensitivity reactions are the combination of cutaneous

* (rash, angioedema, pruritus, and/or urticaria) and pulmonary signs (wheezing, bronchospasm,

and/or oral-pharyngeal edema). There is progression in severe cases to airway obstruction
and/or hypotension, Isolated airway obstruction or isolated cardiovascular collapse are
- -
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( Jur Strobos S
- 202/331-3150 ORI AMENDMENT

August 19, 1998

Dr. Lilia Talarico

Division of Gastrointestinal & Coagulation Prug Products

PKLN 6B45 HFD-180
Center for Drug Evaluation and Research

Food and Drug Administration
sﬁm FiShchvLanc' '_..‘_M.‘.l.._‘- ....... R
Rockville, MD 20857 ‘

By Federal Express

In re NDA 20-955 ,
R&D Laboratories, Inc,
Amendment # 21

Dear Dr. Talarico:

On behalf of R&D Laboratories, Inc., and after discussio

VS

labeling of the foil which covers each of two moid

n with the Consumer Safety Officer,

ys.

Brian Stronginl ilease find enclosed ap amendment to m:m:ioned NDA relating to the

Each tray is intended to contain five ampules of Ferrlecit® and two trays are packaged in each
box which represents the unit of sale and commercial distribution. The labeling for each
ampule and for the unit of sale and commercial distribution was provided in Amendment No.

20 which also included samples of theJjjjiffil and the

Our initial request was that the [l
that: (1) the trays do not Tepresent a unit of sale; and, (2)

tray.

il contain no labeling whatsoever based on the view

the trays do not represent a unit of

pharmacy storage. To that end, once removed from the immediate package, the silver foil is

sufficiently flimsy and thin that tearing may occur which
ampules. Additionally, satellite and other p
with the storage of ampules or boxes, but not
surface below and are only thinly covered, on top,

with

would expose the fully labeled

fes, such as nursing stations, are familiar
trays which do not have a regular or flat

foil. Storage of such an item

would Iead to accidental dropping and breakage. Individual ampules are commonly stored.

Finally, of course, each contained ampule is distinctively
requires careful attention by nursing staff.

1300 ConnECTICUT AvVENUE,

labeled and the opening of an ampule
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Amendment # 21 \ :
08/26/98
Page 2

As a small company, we will be ordering supplies fr hich is in
current significant volume production of Ferrlecit® for the European market. The lead time
for changes to the foil, if it were labeled, would be in excess of six months. Our concern was
that, both for launch and if any changes in the label might later be appropriate, a labeled foil
with such a lengthy lead time could lead to shortages which could be a public health concern.
This is true especially given the nature of the product as an alternative life-saving product for
patients who may be allergic to iron dextran. And, of course, there does not seem to be any
countervailing legal or public health need for labeling of the foil.

Notwithstanding the foregoing, and given the need for a lo time before launch, the firm
is hereby submitting 20 copies of proposed labeling for the oil printed on hard paper
(printed foil cannot be readily made, stored, or submitted). The firm Suggests that, if labeling
is required for the foil, the submitted labeling can be used for launch of the product. The firm
would like to preserve the question in the-alternative, -however: for the agency as to whether
foil labeling could be eliminated completely. Under this proposal, if labeling of the foil is
required, the submitted labeling could be ready and available for launch following final
approval without delay. The CSO has indicated that this is the likely outcome. In the
alternative, if no labeling of the foil is permissible, which the firm would prefer, this can also
be accomplished. '

We appreciate your assistance in this matter.

Sincerely, APPEARS THIS WAY ON ORIGINAL

Jur Strobos

Enclosure—20 copies of sample alternative foil-on-tray labeling.
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Foreign Marketing E
Ferrlecit® Injection has been used since 1959 in over twenty countries outside the
United States for the intravenous administration of iron to patients with iron
deficiency anemia. ‘Currently, the principal intravenous usage is among the 48,000
bemodialysis patients in Germany (41). Foreign countries with recent (1990-1995)
sales or marketing shipments include: Germany, Italy, Spain, Saudi Arabia,
‘Austria, the Netherlands, Belgium, Luxembourg, Poland, the Czech Republic,
Slovakia, Hungary, Israel, Lithuania, Estonia, Russian Federation, Byelorussia,
Ukraine, Croatia, Uzbekistan, Myanmar, Dubai, South Africa, Uruguay. The
majority of current usage, however, can be found in Germany, Italy, and Spain.
(See Figure 1, below.)  Sales records before: 1990 were not made available to _
R&D Laboratories, Inc. In the locations of recent sales, the drug is primarily used
(80-85%) in the renal hemodialysis community as a maintenance therapy for iron
deficiency at an average weekiy dose of 62.5 mg, administered over 30 mimites
diluted in 50 mL of normal saline” The drug was introduced in most countries
before marketing approvals were formally required.

There have been no withdrawals of marketing approval in any country. Sales in
the Netherlands did not justify the fee required for re-registration, so the formal
Netheriands registration for Ferrlecit Injection lapsed in 1986, Ferrlecit Injection is
still used in the Netherlands under programs in which hospitals may administer
drugs available in other European Union countries on a physician’s order.




Division of Gastrointestinal and Coagulation Drug Products

CONSUMER SAFETY OFFICER REVIEW

Application Number: NDA 20-955

Name of Drug: Ferrlecit ® (sodium ferric gluconate complex in sucrose injection)

Sponsor: R & D Laboratories, Inc.

Comparison of the Proposed U.S. and the Approved Italian and German Labeling

GERMAN

U.S. LABELING ITALIAN
LABELING LABELING
INDICATIONS Iron deficiency anemia | Iron deficiency Iron deficiency
m renal hemodialysis | anemia, manifestations | anemia, iron
patieats on humnan of iron deficiency and | defieiency conditions,
recombinant “all of the conditions | impaired iron
erythropoetin attributable o " | absomption or
absolute and relative | intolerance to orally
iron deficiency..” | administed iron
DOSAGE 500mg - 1000mg in 62.5 mg - 125 mg/day. | None Given
divided doses over 8 Total dose to be based
dialysis sessions on the extent of iron
deficiency as
calculated by the
__| bemoglobin level.

.| ADVERSE EFFECTS | Transient flushing and | Headacbes, Dizziness,
hypotension, discomfort, palpitations, ~
nausaa/vomiting, snaphylactic reactions { hypotension,
abdominal/chest anaphylactoid
and/or back pain, reactions, anaphylactic
allergic reactions reactions

PRECAUTIONS & Transient flughing and { Parenteral use cnly Admunister slowly 10 a

WARNINGS hypotmsion, “when strictly recumbent patient to
Pregnancy Category | necessary”, containe | avoid hypotension,
“C", use caution when | benzy! alcohol so dizziness, palpitations,
administering to a avoid in less than 2 ete.,
nursing mother, years of age, inject
contains benzyl slowly and do not mix
alcohol 50 avoid in with other

' neonates - preparations

CONTRA - Anemias not Hypersensitivity, iron | Necnates,

INDICATIONS associated with iron storage discase, hypersensitivity,
deficiency, chronic hemolytic impaired iron
hypersensitivity states. lead anemia ilizati

BEST POSSIBLE

utilization




MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
LTI I . ... ._ PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: February 12, 1999 _

FROM: Lilia Talarico, M.D., Director, HFD-180 | 21611

SUBJECT: NDA 20-955, Fcnleclt' Safety Update and Proposed Pediatric Study Request
TO: | N'DA 2?);955, FétA'f.Ilééit (ferﬁcsédiiﬂi: ﬁlticonaté"génipleﬁn sncmsc”injecﬁon)

NDA 20-955 for Ferrlecit (sodium ferric gluconate complex in sucrose injection) was submitted
December 30, 1997 for treatment of iron deficiency anemia in patients undergoing chronic
hemodialysis who are receiving supplemental erythropoetin therapy. An approvable action was
taken June 30, 1998 pending an acceptable response to CMC questions, FPL identical to marked-
up draft labeling attached to the action letter, and the submission of a safety update.

The submission dated February 4, 1999 was sent in response to the request, stated in our

June 30, 1998 approvable letter, for a safety update. In this submission the firm reported that no
clinical trials are ongoing or were ongoing at the time of NDA submission, and that no additional
safety information is available from worldwide experience of Ferrlecit. This response is
acceptable.

Our letter dated November 2, 1998 included a request to conduct a Phase I'V study to determine a
safe and effective dosing regimen in the pediatric population. The fim’s submission dated
December 30, 1998 included a request for a waiver for the neonatal (birth to 1 month) and infant
(1 month to 2 years) subpopulations, a commitment to conduct a clinical study in children (2 to
12 years) and a pharmacokinetic study in adolescents (12 to < 16 years), and outlines for the
proposed studies. The firm’s submission dated January 4, 1999 included draft protocols for both
studies. These submissions are currently under review and will be addressed separately. Upon
completion of the reviews, a Written Request for pediatric studies will be issued if warranted.

cc:
NDA 20-955

- HFD-180/Div.File - APPEARS THIS WAY ON ORIGINAL
HFD-180/L.Talarico
HFD-180/B.Strongin

Drafted: BKS/February 12, 1999
R/D Init: LT/February 16, 1999 '_
Final: BKS/February 16, 1999




~harmaceutical Research Associates, Inc.

January 16, 1998

Dr. Lilia Talarico _ ST TP, ¥
Division of Gastrointestinal & Coagulation Drug Products .7
PKLN 6B45 HFD-180 ' L

RE: NDA#200ss T
Ferrlecit® (sodium ferrie gluconate in sucrose) Injection
R&D Laboratories, Inc. o .

B —

-

Dear Dr. Talarico:
k Tﬁ:‘sletteristoconﬁrmthatthcdmgmfemmdtboveisnotunderpmmintszniudSmcsor

any other country. For this reason, no patent information was supplied in the recently submitted
NDA

Howard M. Smith
. Director, Regulatory Services

HMS/tln

cc:  Rhoda Makoff, Ph D,
Jur Strobos, M.D,

R L I

APPEARS THIS WAY ON ORIGINAL

2400 Old vy Road » Charlonesville, Virginia 229034826 UsA
Tel: 804 9772772 &  Fax: 804 293-7084



Jur Strobos
202/331-3150

March 9, 1998

Dr. Lilia Talarico

Division of Gastrointestinal & Coagulation Drug Products
PKLN 6B45 HFD-180

Center for Drug Evaluation and Research

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

Application: NDA 20-955 T T
Ferrlecit® (sodium ferric gluconate complex in sucrose) Injection
R&D Laboratories, Inc.

Amendment No. 004

Dear Dr. Talarico:

This amendment requests five year marketing exclusivity under the provisions of
f § 505(c)(3XD)(ii) for Ferrlecit® Injection or, in the alternative, three year marketing exclusivity
under the provisions of § 505(c)(3)(D)(iii) for Ferrlecit® Injection.

Ferrlecit® Injection represents an active ingredient which has not been approved in any other
application under subsection (b). Further, new clinical investigations essential to approval were
conducted and/or sponsored by the applicant, R&D Laboratories, Inc., of NDA 20-955 for
Ferrlecit® Injection. See 21 C.F.R. 314.108

1. Sodium ferric gluconate complex in sucrose (Ferrlecit® Injection) represents a new
active ingredient. i

Ferrlecit® Injection represents

. The ferric oxyhydride-saccharate is also complexed by the carboxylic

function of gluconate. There are currently two other intravenous iron products available in the

US: INFeD® and Dexferrum®. Both are iron dextrans. In the iron dextrans, there is no

covalent bonding to saccharate and there is no carboxylate-mediated complexation of the ferric

- saccharate by gluconate. As stated in Goodman and Gilman's Pharmacological Basis of
Therapeutics,

(_ GREENBERGC TRAUNIG HOFFuaN LiroFF Rosps & QUENTEL
A PARTSERSHIP OF ProrrssionaL CoxrPoraTrong
1300 ConnzcyicuT AVENUE, N.W.
WasnincTon, D.C. 20036
202-331.3100 Fax 202-331.3101
Mian: NEW Yomrx WASHINGTON, D.C.
ForT LAUDERDALE WEsT Parm BEACKH TALLAUASSEE ORNLanpo
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§ 505 Exclusivity Request
03/06/98
Page 2

Iron dextran . . . is a complex of ferric oxyhydride with dextrans of 5000 to 7000 daltons.
[When administered, iron dextran] elevates the concentration of irop in plasma for days or
1 or 2 weeks due 1o the presence of iron dextran complex. During this time,
determination of plasma iron does not indicate the amount of iron present on trapsferrin.
The iron dextran must first be phagocytized by reticuloendothelial cells and the iron
released from the sugar molecule of the dextran before it becomes available to the body.
A portion of the processed iron is rapidly returned to the plasma and made available to the
erythroid marrow; however, an even greater portion remains temporarily trapped within
the reticuloendothelial cell. These iron dextran deposits are very gradually converted into
a usable form of iron. : o _

See Tab A at 1292.

In the iron dextrans, the dextran.component is largely present as a macromolecular polysaccharide
shell around an inert—and not covalently bonded —ferric oxide core. In contrast, Ferrlecit®
Injection complex consists of mono- and di-nuclear iron (I oxide hydrates which are directly
and covalently bonded to saccharate through the alcohol linkage in a ratio of 2 iron centers to five
saccharates, Additionally, there is a cross-linking gluconate which complexes the basic
mononuciear ferric saccharate structure. Unlike the dextran, the Ferrlecit® Injection complex is
negatively charged. Finally, since there are no saccharide to saccharide linkages, Ferrlecit®
Injection complex is not a polysaccharide.

Four sets of investigations establish that Ferrlecit® (sodium ferric gluconate complex in sucrose)
Injection contains a new active moiety,

1. . Ferrlecit® was assayed using column chromatography against INFeD® (—
" . data originally submitted as part of Amcndment%lND The
Ferrlecit® Injectibn comblex is separable and distinguishable from iron dextran.

2, Ferrlecit® is a charged complex due to the nature of the linkage between the monomeric
covalently bonded ferric saccharate function and the carboxylate function of the gluconate,
Iron dextrans are not charged since there is no direct and consistent covalent bonding of
the dextran entities to mononuclear units ix the ferric oxide core. Ferrlecit® was compared
to commercially-obtained INFeD® and Dexferrum® by a standard thin layer cellulose
acetate electrophoresis which is used in the Ferrlecit® manufacturing process as an identity
test for the Ferrlecit® Injection complex. The negatively charged Ferrlecit® complex
moves to the anode. The non-ionic INFED® and Dexferrum® remain at the baseline. The
experimental technique, protocol and results are provided at Tab C. This study

demonstrates the differing covalent linkages in the respective complexes.

3. Professor Dr. Bernhard Keppler, now Chairman of the Inorganic Chemistry Institute at the
University of Vienna, was co>mmissioned by Rhéne-Poulenc Rorer, GmBH, Koln, Federal
Republic of Germany, in 1935, to investigate the chemistry of Ferrlecit® Injection.
Additional investigations on chemical content were carried out by RPR itself. R&D

GREENBERC TRaURIC



§ 505 Exclusivity Request
03/06/98
Page 3

' Laboratories, Inc. commissioned a summary of these investigation to provide information
about the chemical structure of Ferrlecit® Injection. Professor Dr. Keppler's report can be
found at Tab D. This analysis and report demonstrate that iron oxyhydride in Ferrlecit®
Injection is not an ester, salt, or other non-covalent deriyative but Tepresents an entity in
which the ferric ion is covalently bonded to the saccharate. This covalent bonding is not
found in the iron dextrans. Dr. Gerald Meyer has provided a similar report which can be
found at Appendix A.2.3 of the Chemistry, Manufacturing and Controls Section,

4. Dr. Paul Seligman has developed a preliminary assay for serum Ferrlecit® Injection
complex in serum. Sequential serum samples from a'single patient (#104 at page 8.6.50 of
NDA 20-955 [integrated Safety Summary at page 49]) were obtained after administration
of Ferrlecit® Injection. These data demonstrate that: (a) iron bound to Ferrlecit® Injection
translocates directly, in small quantities, to transferrin;, and (b) the dissolution of the
Ferrlecit® Injection complex in serum after administration occurs completely differently
from that of iron dextrans. Dr. Seligman's review of this preliminary data can be found at

2. In any event, Ferrlecit® Injection is clinicaﬂy superior to the iron dextrans based on
the absence of reported fatalities from intravenous administration.

Iron dextrans, based on their vastly differing molecular configuration, contain immunogenic
polysaccharide dextrans. Dextrans are known to cause fatal anaphylaxis. There have been no

In contrast, there have been reports-of at Jeast 31 deaths from iron dextran use during the Satne
time period.

3. New clinical investigations sssential to approval were conducted and/or sponsored by
the applicant, R&D Laboratories, Inc, R ,

reported in NDA 20-955 at pages 8.61 through 8.168 (5600-01) and pages 8.4.2 through 8.4.55
(5600-03). These clinical investigations were identified by the Division of Gastrointestinal &
Coagulation Drug Products as essential to approval at a meeting held on June 6, 1994, before
_ commencement of the studies. Throughout the minutes of that meeting, the agency indicated the
{ need for at least two well-controlled clinical trials of the safety and effectiveness of the proposed
recommended dose of Ferrlecit® Injection as cventually performed by the applicant. See Tab F.

GREENBERC TRAURIC
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§ 505 Exclusivity Request
03/06/98
Page 4

Any doubt about the necessity of these clinjcal trials to approval of the NDA can be found in the
agency’s minutes of the meeting beld on September 21, 1995, at which:

Dr. Fredd reminded them [RAD Laboratories, Inc.) of the regulatory requirement for
_evidence of safety and efficacy from at Jeast two adequate and well controlled clinical
trials. The firm was reminded of the June 6, 1994 pre-IND meeting at which the Agency
suggested that the firm conduct a dose response study followed by a randomized
comparison of Ferrlecit to INFeD (iron dextran) Injection (NDA 17-441, Approved
4/29/74). . . . While reiterating his preference for a randomized study comparing Ferrlecit
to INFeD, Dr. Fredd stated that the latter studies may provide pivota support if compared
to an historical control from the literature and then compare the effect of Ferrlecit to that

in the literature. -

Yo e .

See Tab G.

The clinical studies in NDA 20-955, in which 83 and 38 patients, respectively, received Ferrlecit®
Injection were conducted and sponsored by the applicant, R&D Laboratories, Inc. To that end,

with regard to the 5600-01 study, the applicant j as the sponsor of the investigation in the
Form FDA-1571 filed under INDHwThe other clinica) investigation, 5600-03,
was conducted by the sponsor under Canadian S036325 which was opened by the sponsor’s
through its clinical research organization. See Tab 1.
Thank you for your assistance.
Sincerely, _
APPEARS THIS WAY ON DRIGINAL

Attachments as in text.
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Marina del Rey, Colifornie 90292 Usa

® O h@) Y( R&D Laboratories, Inc.
R ) D 4440 Agmiralty Wey. Sume 710
TEL: 310-305-805] » B00-338-5066 » FAX: 31C-305-3103
LABORATOR! ES E-MAIL mdlcbicci.com « INTERNET: hitp:/ /wew. mdlabs. cam/ releas

DEBARMENT and CONVICTIONS CERTIFICATIONS AS
REQUIRED UNDER SECTION 306 (k) of the FEDERAL
FOOD AND DRUG COSMETIC ACT

R&D Laboratories, Inc. certifies that it did not use and it will not use, in any capacity, the
services of any person debarred under Section 306 {a) or (b) of the Federal Food Drug
and Cosmetic Act in ¢onnection with this Abbreviated New Drug Application for
Ferrlecit (62.5 mg elemental jron per Smli).

R&D ‘Laborateries, Inc. also certifies that is has no convictions to report for which'a
person could be debarred under Section 305 (a) or {b) of the Act-for R&D Laboratories,
Inc. and for any affiliated persons responsible for the development or submission of this
New Drug Application for Feresit (62.5 mg elemental iron per 3 nil).

7 /ag/sa

) /Date(

(signature of responsible individual)

APPEARS THIS WAY ON ORIGINAL
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- DEBARMENT énd CONVICTIONS CERTIFICATIONS AS REQUIRED
UNDER SECTION 306(k) of the FEDERAL FOOD DRUG and COSMETIC
- | _ACT

certifies
at it did not use and it wili not use, in any capacity,

the services of
any person debarred under Section 306 (a) or (b) of the Federal Food

Drug and Cosmetic Act in connection with this abbreviated New Drug
Drug Application for FERRLECIT,

Iso
Certifies that it has no convictions to report for which a person could
be debarred under Section

306 (a) or (b) of the Act for Rhone Poulenc
Rorer and for any affiliated persons responsible for the development

or submission of this New Drug Application for F
?.7.'.‘.3:!:.5.3--. . . terttsnnassuas o R . . . . .
Date

(signature of responsible individual)

APPEARS THIS WAY ON ORIGINAL
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MEMORANDUM OF TELECON

DATE: January 19, 1999

APPLICATION NUMBER: NDA 20-955; Ferrlecit (sodium ferric gluconate complex in sucrose
injection)

BETWEEN:
Name: Jur Strobos, MD, JD
Phone: (310) 305-8053, Extension 295
Representing: R & D Laboratories

AND
Name: Brian Strongin, Regulatory Health Project Manager
Division of Gastrointestinal and Coagulation Drug Products, HFD-]80

SUBJECT: Expiry for Ferrlecit Drug Product
Background

NDA 20-955 for Ferrlecit was submitted December 30, 1997 for first-line treatment for iron-
deficiency anemia in renal hemodialysis patients on supplemental recombinate human

August 19, 1998, is under review. In a letter dated December 31, 1998, Dr. Strobos explained
the sponsor’s intention to have their contract manufacturer, Rhonc-Poulenc-Rorcr, begin
production of Ferrlecit in January, 1999 with the understanding that the product would be
Quarantined until NDA approval. In the aforementioned letter, Dr. Strobos requested

~ identification of the expiry for the drug product prior to injtiation of production.

Today’s Call

At the request of CMC Team Leader, Eric Duffy, Ph.D., I explained that Ferrlecit would be given
3 12-month expiry. The call was then conciuded.

Sy

Brian Strongin
Regulatory Health Project Manager

—




NDA 20-955

R & D Laboratories, Inc.

Attention: Rhoda Makoff, Ph.D.

President and CEO .

4640 Admiralty Way, Suite 710

Marina del Rey, CA 90292 JAN 11 1999

Dear Dr. Mzkoff:

Please refer to your pending December 30, 1997 new drug application submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Ferrlecit (sodium ferric gluconate
complex in sucrose injection) .

We also refer to Dr. Strobos’ letter dated December 3 1, 1998 which included his inquiry as to
whether Ferrlecit may be shipped into a warehouse in the United States and quarantined until
distribution is lawfully permitted. In response, we have the following recommendations:

1 Contact the importation division of the Food and Drug Administration District Office at
the proposed point of entry for your product and jointly work to get your product through
customs.

2. Establish a written agreement with the District Office stating that your product will be
quarantined until NDA approval and the completion of whatever validation agreement is
required by the District Office. The agreement should include a contingency plan in the
event your application is not approved imminently.

3. The bulk shipping containers for your drug product should be labeled, “Not to be Sold.
) Keep Under Quarantine”.

4. If you have further questions concerning this matter, please contact John Deitrick, Team
Leader, Center for Drug Evaluation and Research, Office of Compliance, Foreign
Inspections Team at (301) §94-0095. '

If you have any questions, contact Brian Strongin, Project Manager, at (301) 827-7310.

i,

Eric P. Duffy, Ph.D.
Chemistry Team Leader for the
Division of Gastrointestinal and Coagulation Drug
Products, (HFD-180) =
DNDC I, Office of New Drug Chemistry
Center for Drug Evaluation and Research

APPEARS THIS WAY ON ORIGINAL !
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MEMORANDUM OF TELECON

DATE: June 5, 1998

APPLICATION NUMBER: NDA 20-955; Ferrlecit (sodium ferric gluconate complex in
sucrose injection)

Name: Brian Strongin
Division of Gastrointestina} and Coagulation Drug Products, HFD-180

SUBJECT: Inability of the Division of Scientific Investigation (DSI) Inspector to Verify
Patient Records for Study 5600-03

Background

NDA 20-955 for Ferrlecit (sodium ferric gluconate complex in sucrose injection) was
Submitted December 30, 1997 for the treatment of iron deficiency anemia in chronic

bemodialysis patients. The efficacy and safety of Ferrlecit are supported in this application
by Study 5600-01; a multicenter, randomized, open-label study conducted in the United

irian Strongin

Regulatory Health Project Manager

S/

6-8-7€




NDA 20-955

R & D Laboratories, Inc. - AR -1 jogg
Attention: Rhoda Makoff, Ph.D.
4640 Admiralty Way, Suite 710
Marina del Rey, CA 90207

Dear Dr. Makoft:

Please refer to your pending December 30, 1997 pew drug application submitted under
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Ferrlecit (sodium ferric
gluconate complex in sucrose injection) Injection.

Since sodium ferric gluconate complex in sucrpse injection is not an established name as
described under section 502(e)(3) of the Federal Food, Drug, and Cosmetic Act, you should
apply to the USAN Council for adoption of a name that will comply with that section of the
act. Tbey can be reached at the following address: :

, United States Adopted Names (USAN) Council
' American Medical Association
335 North Dearborg Street
Chicago, Illinois 60610

If you have any questions, please contact Brian Strongin, Project Manager, at (30)
443-0483.

Sincerely yours,
S/

- | - .3-3/-21'

Lilia Talarico, M.D.

Director

Division of Gastrointestina] and Coagulation
Drug Products

Office of Drug Evaluation I

Center for Drug Evaluation and Research

APPEARS THIS WAY ON ORIGINAL




NDA 20-955

R&D Laboratories, Incorporated

Attention: Rhoda Makoff, Ph.D.

4640 Admiralty Way, Suite 710 MAR I B joce
Marina del Rey, CA 90292

Dear Dr. Makoff:

Please refer to your pending December 30, 1997 paw drug application submitted under
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Ferrlecit (sodium ferric
gluconate complex in sucrose injection) Injection.

To complete our review of the microbiology section of your submission, we request the
following concerning the bacterial endotoxin test for Ferrlecit Injection: '

1. Provide data for inhibition/enhancement testing, determination of non-inhibitory
concentration and maximum valid dilution of Ferrlecit Injection.

2. Provide data on the endotoxin Jeve] on three lots of Ferrlecit Injection.

If you have any questions, please contact Brian Strongin, Project Manager, at (301)
' 443-0483.

Sincerely yours,

Lilia Talarico, M.D.

Director

Division of Gastrointestinal and Coagulation
Drug Products

Office of Drug Evaluation I

Center for Drug Evaluation and Research
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NDA 20-955

R & D Laboratories, Incorporated -

Attention: Rhoda Makoff, Ph.D. MAR - 2 1938
4640 Admiralty Way, Suite 710

Marina del Rey, CA 90292

Dear Dr. Makoff:

Please refer to your pending December 3Q, 1997 new drug application submitted under
section 5‘,05(b) of the Federal Food, Drug, and Cosmetic Act for Ferrlecit (sodium ferric
gluconate complex in sucrose injection) Injection. :

We also refer to your amendments dated December 30, 1997 and January 7, January 23, and
January 26, 1998, :

To complete our review of the Statistical section of your submission, we request the
following:

Concerning Study 5600-03:

1. Provide the following SAS cfficacy data sets using the same variables as those
included in the data file DER_EFF submitted January 23, 1998:

A the original data set with the missing data not being replaced;

B. the data set with missing data replaced by the worst observed value for that
efficacy variable;

C. and the data set with missing data replaced by the best observed value for that
efficacy variable.

2. For cach of the three data sets requestad in jtem #1, please perform the following
statistical analyses (as specified in the analysis plan of Volume 1.20):

A. a paired t-test to analyze mean changes in efficacy variables (primary and
secondary) from baseline to endpoint;

B. and an analysis of covariance (ANCOVA) method to compare the mean changes
in efficacy variables (primary and secondary) from bascline to endpoint between
the two treatment groups with/without baseline EPO as a covariate variable.

3. Submit the SAS (6.11) data sets défined in item #1 and the analysis programs and
results from item #2 on a diskette.




NDA 20-955
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We would appreciate your prompt written response so we can continye our evaluation of

your NDA,
If you have any questions, please contact Brian Strongin, Project Manager, at (301)
443-0483. ‘ - .
Sincerely yours,
22894
Lilia Tatarico, M.D.
Director
. Division of Gastrointestinal angd Coagulation
Drug Products
Office of Drug Evaluation IT

_Center for Drug Evaluation and Research

APPEARS THIS WAY ON ORIGINAL




NDA 20-955

R & D. Laboratories, Incorporated N Y
Attention: Rhoda Makoff, Ph.D. ‘
4640 Admiralty Way, Suite 710
Marina del Rey, CA 90292

Dear Dr. Makoff: ,

Please refer to your pending December 30, 1997 pew drug application submitted under
section 505(b) of the Federa] Food, Drug, and Cosmetic Act for Ferrlecit (sodjum ferric
gluconate complex in sucrose injection) Injection. :

We also refer to your amendments dated December 30, 1997 and January 7, January 23, and
January 26, 1998. e e :

IRV R

To complete our review of the Clinical, Statxsncal. and Chcmxstry. Mahufacturiﬁg, and
Controls sections of your sybmission, we request the following:

Clinical
1. Concerning Study 5600-01, provide:

A. a list of patients excluded from intention-to-treat and per protocol ™
analyses, including the reason(s) for the exclusions;

B. a list of patients discontinued from the study, including the reason(s) for
discontinuation, and the date of discontinuation from the study;

the amount and date of the increase or decrease.
2, Concerning Study 5600-03, provide:
A, a list of patients given eight Ferrlecit doses including the total Ferrlecit dose
received and a list of patients given less than ¢ight doses including the total
Ferrlecit dose received;

B. and a list of patients administersd tHuEPO during dosing with Ferrlecit
including the tHUEPO dosage and the amount and date of any dosage change.

3. Provide analyses of the pu-blished efﬁc.acy- and safety data on Ferrlecit that you
submitted in support of study 5600-01. : .




NDA 20-955
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Statistical

Provide any available clinjca] data that may support the efficacy and safety of
Ferrlecit, i.e., pean data.

Concerning Study 5600-01: -

1.

Provide the following SA.S'éﬁ'xcacy data sets using the same variables as those
included in the data file DER_EFF submitted January 23, 1998: -

A.
B.

the original data set with the missing data not being replaced;

the data set with missing data replaced by the worst observed value for that
efficacy variable;

and the data set with missing data replaced by the best observed value for that
efficacy variable,

For each of the thres data sets requested in itera #1, please perform the following
statistical analyses:

A.

For dose-control pkse, perform the following analyses to compare the
differences between the two dosa groups (as specified in the analysis plan of
Volume 1.16):

1. Perform an analysis of variance (ANOVA) to analyze the primary efficacy
: varisbles. The model should includs the following factors; dose group,
study center, and the interaction of dose group and study center. The

2. Perform a repeated measurés ANOVA to analyze the changes in
hemoglobin from baseline to each of the regularly scheduled laboratory
easements. The model should include the following factors: dose group,
subject within dose group, visit, and the interaction of dose group and
visit. . :

3. Perform ar: analysis of covariance (ANCOVA) to examine the possible
influence of tHUEPO close on the primary efficacy outcome. The model
should include the foll owing factors: dose group, baseline rHUEPO dose,
and the interaction of dose group and baseline rHuPEQ dose.




NDA 20.955
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4, The secondary efficacy variables should be analyzed in a manner similar
to that of th__e primary efficacy variable, - - : .

B. For the historical control Phase, perform the following analyses to compare the
differences between each dose group and the contro! group (as specified in the
analysis plai:'ofVolun_ne L16) v vvvs v 7T
1. Perform an analysis of variance (ANOVA) to analyze the primary efficacy

variable. The model should'includﬂhc'-following-factors: treatment group
(low-dose, high-dose, and control » baseline hemoglobin level, and the
interaction of treatment and baseline hemoglobin level,

2, Perform an anatysis of covariance (ANCOVA) to examine the possible
influence of tHUEPO dose on the primary efficacy outcome. The mode]
should include the following factors: treatment group, baseline tHuEPO
dose, and the interaction of dose group and baseline rHuPEO dose.

3. The secondary efficacy variables should be anzilyzed in a manner similar
to that of primary variable.

3. Submit the SAS (6.11) data sets defined in jtem #1

and the analysis programs and
results from item #2 on a diskette. . . ‘

4. Indicate where in the protocol the primary endpoint, secondary endpoints, and their
statistical analysis methods were specified. . If they were not specified in the protocol,

explain the rationale for selecting the primary endpoint, secondary endpoints, and
the statistical analysis methods used. '

emi a

1. The characterization/proof of structure of the sodium ferric glu

2. The methods listed for
respectively.
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soe~. provide sops|[ -

3. 6.5 (page 3.289, Volume 1.2) SOPs are not provided for the_
listed and described on Page 3.34, Volume 1.2. Provide the SOPs for
4. jon procedures I

: Inspection); these
on page 3.35, Vilume AT > : ither -
“established SOP procedures” or e or to specific
SOPs (SOP Inspection, Inspection).

Provide these procedures,

5. Procedures to sample the finjshed drug product for analysis do not appeared to be
covered in this submission. How samples are taken for analysis (how large each

6. There does not appear to be any discussion of a final step (aM
step done after the vials have been filled). If a final tep is .

provide justification for its* omission

7. It is noted on page 3.32, Volume 1.2 that in Appendix B.6.4 other details of the
labeling and secondary packaging process is discussed. Provide the location of
Appendix B.6.4.

Sincerely yours,
20778

Lilia Talarico, M.D.

Director

Division of Gastrointestinal and Coagulation
Drug Products -

- Office of Drug Evaluation IT
Center for Drug Evaluation and Research

APPEARS THIS WAY ON ORIGINAL
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Attention: Rhoda Makoff, Ph.D.
4640 Admiralty Way, Suite 710
Marina del Rey, CA 90292
Dear Dr. Makoff:

We have received your new drug application (NDA) submitted under section 505(b) of the Federal
Food, Drug, and Cosmetic Act for the: following: >

Name of Drug Product: Ferrlecit (sodium ferric gluconate complex in sucrose injection) Injection
Therapeutic Classification: Priority

Date of Application: December 30, 1997

Date of Receipt: December 30, 1997

Our Reference Number: 20-955

Unless we notify you within 60 days of our receipt date that the application is not sufficisntly
complete to permit 2 substantive review, this application will be filed under section 505(b) of the Act
on February 28, 1998 in accordance with 21 CFR 314.101(a).

Under 21 CFR 314.102° of the new drug regulations, you may request an informal conference with
this Division (to be held approximately 90 days from the above receipt date) for a brief report on the
status of the review but not on the application's ultimate approvability. Alternatively, you Inay

choose to receive such a report by telephone. Should you wish a conference, a telephone report, or if
you have any questions concerning this NDA, please contact me at (301) 443-0483.
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R & D Laboratories, Inc.
Attention: Rhoda Makoff, Ph.D.
4640 Admiralty Way, Suite 710
Marina del Rey, CA 90292

Dear Dr, Makoff:

We have received your new drug application (NDA) submitted under section 505(b) of the Federal
Food, Drug, and Cosmetic Act for the following:

Name of Drug Product: Ferrleqit (sodium ferric gluconate complex in sucrose injection) Injection
Therapeutic dassification: VPriority

Date of Application: December 30, 1997

Date of Receipt: December 30, 1997

Our Reference Numbcr:” 20-955

Unless we notify you within 60 days of our receipt date that the application is not sufficiently
complete to permit a substantive review, this application will be filed under section 505(b) of the Act
on February 28, 1998 in accordance with 21 CFR 314.101(a).

Under 21 CFR 314.102€ of the new drug regulations, you may request an informal conference with
this Division (to be held approximately 90 days from the above receipt date) for a brief report on the
status of the review but not on the application’s ultimate approvability. Alternatively, you may
choose to receive such a report by telephone. Should you wish a conference, a telephone report, or if
you have any questions concerning this NDA, please contact me at (301) 443-0483.

Please cite the NDA number listed above at the top of the first page of any communications
conceming this application. )

Sincerely yours,

Brian Strongin

Project Manager

Division of Gastrointestinal and Coagulation
Drug Products

Office of Drug Evaluation I

Center for Drug Evaluation and Research

r
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MEMORANDUM OF A TELECON
DATEOFTHECALL:  January22, 1998

- -
.

APPLICATION NUMBER: NDA 20-955 » Ferlecit (sodium ferric gluconate complex in

sucrose injection) Injection
FROM: Division of G and Coagulation Drug Products

Lilia Talarico, M.D. Director

Jose Canchola, M.D. Medical Officer

Brian Strongin Regulatory Health Project Manager
TO: T RaDLabontre s o

Rhoda Makoff, Ph.D. CEO

Jur Strobos, M.D., J.D. Regulatory Consultant

Allen Nissenson, M.D. Principal Investigator, Study 5600-

01

Roland Schaefer, M.D. Consultant

Gerald Faich, Ph.D. Consultant Epidemiologist
SUBJECT: Priority Designation for NDA 20-955 » Ferrlecit Injection

Background T

NDA 20-955 for Ferrlecit (sodium ferric gluconate complex in sucrose injection) Injection was
submitted December 30, 1997 for the treatment of iron deficiency anemia in chronic
hemodialysis patients. In a letter to the Division dated January 20, 1998 (attached), the sponsor,
R & D Laboratories, requested priority designation, arguing that Ferrlecit is a safe alternative
treatment for iron deficient dialysis-dependent patients allergic to iron dextran. Currently, such
Patients have no approved alternative treatment.

Today’s Call

Dr. Talarico stated that the reguest for priority designation was under consideration and that the
Division had not, as yet, looked at the submission in detail. She added that the INFed (iron
dextran injection USP) package insert includes a boxed warning describing the possibility of
fatal anaphylactic-type reactions. If a decision is made to include the boxed waming in the
Ferrlecit labeling, priority designation cannot be given. Conversely, if the boxed warning does
Dot appear to be relevant to Ferrlecit, priority designation is a possibility. Dr. Schaefar
commented that he has treated approximately 400 hemodialysis patients with Ferrlecit in
Genmany since 1991 and has never seen an anaphylactic reaction or a severe, life- i
reaction, The firm stated that they may submit a written description of Dr. Schaefer’s experience
with Ferrlecit. Dr. Strobos added that the experiences of five dextran allergic patients treated
with Ferrlecit are described on page 22 of the Report for Study 5600-01 in NDA 20-955. In
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response to Dr. Canchola’s question, Dr. Nissenson explained that, in his experience, cross-
reactivity between iron dextran and Ferrlecit had not occurred. Dr. Talarico concluded by

adding that a decision about the priority designation would be made by the filin bruary
28, 1998. (Note: Dr. Talarico announced at the February 6, wgsﬂ that
Ferlecit had been granted priority designation.) :

PR

329/

Brian Strongin

ATTACHMENT ‘
:
NDA 20-955 .
HFD-180 :

HFD-180/B.Strongin
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202/331-3150
. Januvary 20, 1998

Dr. Lilia Talarico, Acting Director

Division of Gastrointestinal & Coagulation Drug Products T
PKLN 6B45 HFD-180 T
Ceater for Drug Evaluation and Research

Food and Drug Administration

5600 Fishers Lane

Rockville, MD20857 -~ -~ =~ -

Application: NDA # (IND
Date of Filing: December 30, 1997 _
Ferrlecit® (sodium ferric gluconate complex in sucrose) Injection

R&D Laboratories, Inc.
ATTN: Briap Strongin: re Priority Teleconference
Dear Dr. Talarico:

This lenter confirms a scheduled telesonference on the appropriate management of dextran tllergic
iron deficient hemodialysis patients zrd the public health importance of alternative iron therapies
scheduled for 2 PM Eastern time on January 22, 1998. We are in the process of arranging for the
participation of: (I) Professor Allen Nisseason from UCLA (confirmed); (2) Professor Roland
Schaefer from Muenster, Germany (pending); and, (3) Dr Gerald Faich, the author of the clinical
¢pidemniologic study on spontaneously reported allergic evernts for Ferrlecit as compared to iron
dextraas filed in the NDA {pending).

Fundamentally, there are four lines of evidence that support the public health importance of early
availability of an alternative to iron dextrans given the significant patient population which is
seriously at risk from dextran aliergy.

First, small sumbers of patients with severe dextran allergy have not reacted 10 Ferrlecit®
Injection. Dr. Allen Nissenson has himself treated four patients with severa anaphylactic
reactions to iron dextrans safely with Ferrlecit® Injection. This experience is reported in the
NDA as part of the Integrated Safety Summary. Further, seither be nor Dr. Swap—the
investigator at the other US site—excluded paticuts from the study with known dextras allergy so
long as that allergic reaction had not been life-threatening. While Dr. Swan was upable to

Castsarec Tuataec Morrwas Livoer Rosex & QuexriL
A Pauvrnrnanee e Bonrvasrmna " Denrenarivrs

1300 CONXELYI Y Avksur. N W,
Wasnincron, D.C. 20036
203-320-3100 Fanx 202-331.3101
Mvr NEn Youx Wasmiwerow, O.C.
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identify any specific patient among the ten that shetreated with dextran allergy, Dr. Nissenson's
study coordinator was able to identify up to five such patients. Oge of these patients (#141) was
re-treated with Ferrlecit® Injection as part of the aforementioned four patients (#103). Dr.
Lindsay could not possibly exclude “dextran-allergic ™ patients since the unavailability of dextrans
in Canada made the dextran status of his patients unknown. Dr. Nissenson will speak to this
experience. .

Second, despite the large qumber of paticuts treated over the years with Ferrlecit® Injection, the

appearance of a true anaphylactic reaction or a life-threatening reaction from Ferrlecit® Injection
that required intensive treatment has not beer reported eithér in the medical literature,

Third, the mechanism of the anaphylactic reaction to iron dextran is undetstood to relate to the

high molecular weight dextran content. Dextran is a knowa allergen on its own. Increasing
molecular weight of the dextrag tomponent correlates to increased iron dextran reaction. In
contrast, Ferrlecit® Injection contains no dextran.

Fourth, the rate of cross-reaction between one allergic condition and another is never 100%
anyway. Io short, the availability of an alternative chemical etity must, therefore, itself provide
a life-saving altcraative for at least some patients with dextran aliergy. Patients with penicillin
anaphylaxis may cross-react to other different substances but not all will. Arny alternative to
peaicillia is thus life-saving regardless of the product’s own rate of allergic reaction. The absence
of any alterpative means that those Patients must either be withdrawn from treatment or exposed
in a high risk senting with appropriate pre-treatment. When the therapy is life-saving, as iron
supplementation is, the approval of any alternative chemical formulation will, therefore, save the
lives of a certain portiop of highly dextran allergic patients.

As a final note, the agency has specifically requested additional information on patients with
known dextran allergies who have been subsequently treated with Ferrlecit® Injection.
Unfortunately, the state of medica] understanding and the long history of use of Ferrlecit®

- identified only in countries where dextran is the only available produet, such as the Ugited

Kingdom and the United States. Al] other countries which have alternative products do not use
iron dexoranc, Ferrlecit® Injection is mot currently available in the US or UK. Whilc the qumber
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of highly dextran allergic patients is on the order of 5% of the hemodialysis patient population,
they are spread thinly throughout the country, Logistics alone preclude 2 pre-approval study.

We appreciate the opportuaity to discuss these issues with you and hope the teleconference wil]
further elucidate the facis to.your satisfaction. ' ,

-

Jur Strobos
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February 4, 1999

Lilia Talarico, M.D.

Director ,

Division of Gastrointestinal and Coagulation Drug Products "~
Office of Drug Evaluation IIT

Center for Drug Evaluation and Rescarch

U.S. Food and Drug Administration - - ‘
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NDA # 20-955

R&D Laboratories, In¢.

Ferrlecit® (ferric sodium gluconate complex in sncrose injection)
Correspondence

(' : Dear Dr. Talanco:

This letter responds to FDA's request in the approvable letter of June 30, 1998, to provide an
updare with regard to new safety information. No studies are nor were ongoing during the
pendency of the NDA. There have been no new drug exposures under the sponsor’s control
since the filing date. We have no additional safety data to report. Therefore, the tabulations of
safety data and drop-outs in the NDA submission remain unchanged and retabuiation is not
required.

We have requested all 2dverse events reports that may have been submitted to_
and bave rcceived none. We are in the process of developing, in anticipation of approval,
a mechanism to assure complete and proper reporting of all adverse events that may be reported
to-notwit,hstanding that product distributed b is neither manufactured, distributed, nor
marketed under the conditions of NDA 20-955 as currently fled since these reports may have
relevance to US marketing.

We have requested reports of all adverse events that may have been associated with Ferrlecit®
directly from specific physicians who may have used Ferrlecit® during the pendency of the
NDA but not under R&D's supervision and control and have been assured that there are none to
report. .

Finally, with regard to worldwide experience, we have recently been made aware of 3 new
' publication from Israel (enclosed) which reports on usage in 26 non-hemodialysis patients
without significant adverse events. This study was not conducted by or for R&D Laboratories,
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Jur Strobos, MD
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following indications were

The Journal of Reproductine Medicine

Supplementing Iron Intravenously in Pregnancy

A Way To Avoid Blood Transfusions

Mordechai Hallak, M.D., Avi-Shalom Sharon, M.D., Rony Diukman, M.D,,
Ron Auslender, M.D., and Haim Abramovici, M.D.

OBJECT!VE. To determine the safety and efficacy orma-

terneal indravenous iron adiministration to arond blood
transfusion in patients who cannot use vral prepurations.
METHOQODS: Patienits with
persistent iron-deficiency
anemin why had vne of the

included tn tus study: se-
vere side offects from oral
preparatiwns, lack of im-
provenient Jdespite oral iron
sntake or history of gastroin-
testinal operahions. The
total ron amount needed to regenernte iron tores LNy

-calculated secording to Jiemoglobin and the patignts’

weight. Hemoglobin, hematocrit, mean corpuscular tol-
ume, sertint iron, transferrin and fervitin were evaluated
at the start and conclusion of therapy as well as tro
weeks afterward.

RESULTS: Trwenty-six patiznts were included in the
study; four of them delivered during the therapy course.
One patient developed mild signs of allergy (urticaria)
after the test dose and was excluded from the shudy. The
remaining 21 pregnant patients (mean gestational age 28
werks) completed the therapy course and received a nient
of 1.000 my of elemental iron, The hemoglobur ivas -
creased from 8.4=1.0 to 10.1=0.6 gAL at the start ond
end of thernpy, respectively (P <.01) and continued to
nisc to 1092 0.6 g/dl two weeks later (P<.01). The

U serum iron was incrensed from 3.9= 2.0 pmol/L at the

S S —
Intravenous iron administration
during pregnancy is an effective

method of regenerating
hemoglobin and iron stores.

w

_stare of therapy to 153372 at the end (P <.01). The

transterrin was decreased from 47.0=73 10 414253 tv
37.1=11.8 umol/L at the start of, end of arui two weeks
nfter therapy, respectively
(P<.01). Ferritin levels
were  incrensed  from
29227 ng/ml at the start
to 122.8=871 at the end
of therapy tP<.01) and
decreased to 109.4290.7
ng/ml two weeks after
treatmumt (not significant).
Only mild and transient
side effects were occasionally reported.

CONCLUSION: Intravenous iron administration dur-
ing pregnancy is an ¢ffective method of regenerating he-
moglobin and iron stores, It should be considered for pa-
tients with severe iron-deficiency anemia who cannot use
oral prepamtions. (J Repred Med 1997,42:99-1 03)

Keywords: anesla, iron-defidency: pregnancy.
Introduction

{ron-deficiency anemia affects 5-10% of women of
childbearing ge (20— vears).! Among pregnant
women, the prevalence of anemia is 20-40%.2
Heavv menstrual flow, type of contraception (in-
trauterine device associated with increased blood
loss). low socioeconami¢ status, roce and high pan-
tv are all risk factors for iron deficiency anemia.'2
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The iron requirements of normal pregnancy tozal
about 1 g to replace net losses, which occur mainly
in the second and third rimesters and earlv puer-
perium.® There is no clear evidence in the current
literature that routine iron supplementation during

D ————————————— T
[Intravenous iron administration
in pregnancy] should be
considered for patients with
severe iron-deficiency anemia
who cannot benefit from oral

preparations.

PRIV
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pregnancy is beneficial in improving clinical out-
come in the mother, fetus or newbomn.2 However,
iron absorbed from the diet, together with that mo-
bilized from stores. is usually insufficient to meet
the demands imposed by pregnancy. Since iron
needs during pregnancy cannot be met by diet only,
the American College of Obstetricians and Gvne-
cologists and obstetric textbooks recammend rou-
tine supplementation with a dailv dose of 30 mg of
elemnental ferrous iron during the second and third
trimesters 3+

The absorpdon of iron from oral supplements is
influenced by dose, the patient's iron srores and the
relation to meals. High doses are as5sociated with
decreased absorption and increased side effects.
Iron is best absorbed when the stomach is empty in
a patient with decreased iron stores. Therefore, the
required amount should be reached gradually, di-
vided and admuinistered three times a day to in-
Crease absorption, decrease side effects and hence
increase patient compliance.! Maxumum absorption
occurs when iron tablets are taken between meals
or at bedtime.?

Even when these guidelines are followed, some
patients develop severe side effects or simply can-
not absorb oral preparations. In these patients the
alternatives are parenteral adrninistration or blood
transfusion. Blood transfusion carries a risk of a
febrile reaction, hemolytic reaction, anaphvlaxis, al-
loimmunization and graft versus host disease.S Of
primary concern currently is the infectious risks us-
sociated with blood transkusion. These risks include
viruses, such as hepatitis B and C, the human im-
munodeficiency virus, and protozcal and bacterial
infections.* -

There is controversy in the literature regarding
intravenous iron administration. Therefore, the ob-
jective of thus study was to determine the safety and
etficacy of maternal intravenous iron administra.
tion to avoid blood transfusion in patients who

" could not use oral preparations.

Materials and Methods

This clinical study was performed during a three-
vear period (August 1992-fuly 1993). Padents with
iron-deficiency anemia who had one of the followv,
ing indications were included in this studv: severe

. Bastrointestinal side effects from oral preparations -

(15 patients), lack of clinical improvement or in
crease in hemoglobin despite oral iron intake (3 pa-

" HeRts! or history of gastrointestinal operations {*

patients). All patients were referred with severt
svmptoms of anemia. These symptoms included fa-
tigue, dvspnea, palpitations (particularly following
mild phyvsical achvity), inability to tolerate exertion,
dizziness. headache. irntabiity, difficulty sleeping
and concentrating, anorexia and bowel irregulari-
hes. In all patents a serious trial of oral iron sup-
plementation was attempted, including a trial of
terrous sulfate svrup. Before considering intra-
venous truatment, we verified with all the patients
the severity of the symptoms and verified repeat
laboratory results of serum hemoglobin showing
<38.5g/dL. and serum iron and ferritin levels below
normal. All patients were otherwise healthy, with-
out renal or other disease. Informed consent was
obtained irom each patient after explaining the
risks and benefits of intravenous iron administra-
tion. Although iron prepsration is an approved
medication in Europe and no official institutional
review board approval was necessary, all appropri-
ate safeguards were met as required bv our human
investigation committee.

The total iron amount needed to regenerate iron
stores was calculared according to the hemoglobin
and patients’ weight. The formaula that was used for
calculation (given by the manufacturer) was
0.3xbody weight (Ib}x (100 - hemoglobin [g/dL]~
100/14.8). Hemoglobin, hematocrit, mean corpus-
cular volume, serum iron, transferrin and ferritin
were evaluated at the start and conclusion of thera-
pv as well as nvo weeks afterward.

Extra precautionary measures (more than recom-
mended by the manufacturer) were taken during
the first treatment. With the patient in a supine po-
sition, an intravenous line was placed and noral
saline infusion started. The peroduct that was
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used was 5 ferrous-sodium-gluconate complex,
62.5 mg/5 mL (Ferrlecit, Rhone-Poulenc-Rorer,
Cologne, Germany). A test dose of 0.5 mL was
given. following which the patient was observed
for one hour. A second test dose was given follow-

ing the same protocol. After two hours of observa-

ion with repeat test doses, the rest of the vial (4 mL)
was acdministered, and the patient was observed for
another one-howr period. If the first day of treat-
ment was successful, continuous daily therapy was

given on an outpatient basis. In the first five pa- -

tients. two to three vials (1251875 mg) per dav
were given. After it was noticed that the side etfects
were dose dependent. we limited the dose to one
vial (62.5 mg) per day. The 5 mL was given overa
ive-minute interval via heparin lock, following
which the patient was observed for half an hour.
The patient was then discharged if no side effects
were teported,

Statisticol analysis of the data was performed
using analvsis of variance and multiple comparison
test (Scheffe’'s comparisons) when spplicable.
P <.05 was considered significant.

Results

Twentv-six patients were included in this study;
four of them delivered during the therapy course.
One patient developed mild signs of allergy (ur-
tcaria} after the test dose and was excluded from
the study. The remaining 21 patients (mean mater-
nal age 31.227.5 years) completed the therapy
course. The patients’ mean gestational age was
28.1 23.3 weeks at the start of therapy; mean gra-

vidity and pasity were 252 1.1 and 1.5 2 0.9, respec-
tively.

Patients received a2 mean amount of 1,000 =131.1
mg of elemental iron. The changes in hemoglebin,
hematoerit, mean corpuscular volume, serum iron,
transferTin and femitin by the end of the therapy
course as well as two weeks after treatment are pre-
sented in Table . Analysis of variance revealed a
staus:icaﬂy's'gniﬁunt difference in all parameters
presented in Table [ (P <.0001). The resuits of the

multiple comparison test are presented in Table 1.

Ferritin, representing iron stores, was increased by
more than 40 dmes at the last day of teatment.
These stores continued to serve as a source of he-
moglobin production as the levels of hemoglobin
were increased and those of ferritin decreased after
two weeks of discontinuing of treatment.

Onlv mud and transient side effects were occa-
sionally reported. These include sinus tachvcardia,
palpitation, shortriess of breath and hot flushes. All
these svinptoms wers ansient. disappeared spon-
taneouslv after a few minutes and were dose de-
pendent. After decreasing the daily dose to one vial
(62.5 mg of iron), almost no side effects were re-
ported. -

Discussion

This study demonsirated the relative safety of in-
travenous iron administration in iron-deficient
pregnant women who cannot use oral preparations.
Caution was taken in carefully selecting the pa-
tents; that is one of the reasons why the number of
patients included in the study was not very large.

Table {  Positive Efect of Maternal imravencus lron Admunisiranon on rhe Blood Test Pronle imwan = SD; +P<.08)

Time of treatment

Profile Fiest doy Last dav Two weeks 3fer las day of treyimant
Hemoglobin (9.7-12.] g/dl) 813100 10i=0s 10.920.6

Hemataent 139-37 % Wieldas Nezli* 13.7=20

Mean compuscular volume (30-94 AL ™ia9.00 786=590 805856

Serum iron 17-35 umolAL) AR Pt 13572 i50="1

Transiernn (21 =db urnalM FIFTE T igll8

Faeritin (10— 160 ngmit 19=-20 12282871 109.4=90.7

FIFR v weds Grilerent 'rom the LU Gay 30D hea weeky. P U1
"Last dav wit iower than two waneks, #¢ Ot
“Last Qov was lower I g weeks, F< U3

Values 10 pareniheses are the remal 1inge
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Extra precautions were also taken in administration
of the iron. [ndeed, the only padient who developed
s mild form of anaphvlaxis was identified right
from the start, and the infusion was discontinued,
without further complications. According to our ex-
perience. increased side effects were reported with
higher dases. When the dose was reduced to one
vial a day, almost no side effects were reported. It is
possible that when a high dose of uron is given, the
serum transferrin is fully occupied, resulang in in-
eased levels of serum-free iron. which can cause
increased side effects.

Intravenous iron administration proved to be
successful in all patients who completed the course
of therapy. Hemoglobin was significantlv increased
and continued to rise even after the conclusion of
treatment. [ron stores were regenerated as well. [n
all patients anemia svmptoms and signs subsided
very quicklv upon initation of therapv. The pa-
tents felt sronger and reported a better ability to
perform their daily tasks as well as carrving the
pregrancies to term. However, singe we did not
have a control group of untreated patients, the
actual benefits from our treatment in terms of
maternal-feral outcomes rernain unproven.

Intravenous iron administration is indicated in
patents who do not absorb oral preparations or de-
velop severe side effects.* [t was recommended that
the intravenous iron dextran be given undiluted in
a single svringe. A test dose of 0.5 mL should be
given first, a two-minute wait should occur for a
sensitivity reaction, then an additional 9.3 mL
should be given over the next five minutes. Most of
the reactions appeared immediatelv, usually dur-
ing the test dose.® Symptoms reported include
fushing, headache, arthralgia and tymphadenopa-
thy. most of which were mild and transient. No ef-
tect on pregnancy was seen in pahents in which re-
acdons occurred.’

Ora! and intravencus iron supplemencation has
been administered to hemodialysis patients.” In
that study the intravenous route was found to be
the most e/ficient to correct iron-deficiency anemia.
The authors also noticed no side effects with its use:
therefore, the intravenous route was recommend-
ed” Pascual et al3? reported their excellenc experi-
ence with intravenous iron administration for iron-
deficiency patients on hemodialvsis. -

Pritchard studied hemoglobin regeneration m se-
vere iron deficiency anemmua patients.' The average
Remoglobin concentrahon was compared among
women who were trested with oral agents and in-

amuscular injections and patients who received

* inavenous iron infusion. Oral iron treatment wag

satsfactory in most cases of severs iron-deficiency
anemia, with occasional side effects of abdominal
cramping, constipation or diarthea. Intramuscular
treatment was associated with local soreness, which
lasted hours to days. and the rate of regeneration:
was no better than that with the oral! route. The in®
travenious route wias associated with 8 more rapid
rate of increased hemoglobin concentration than

_ did the oral or the intramuscular route. Further--

more. the slow intravenous iron infusion produced
no serious local or systemic side effects. '©

Hamstra et al'' reported on their experience with
tntravenous iron dextran administration to 481 pa-
tients (46 obstetric patients). Thev used imferon in
the usuaj dose of 250~500 mg per injection. Hemo-
globin production was higher after intravenous
than oral or intramuscular injection if the hemoglo-
bin was <% g/dL. Three severe immediate and
eight delaved anaphylactoid reactions were ob-
served; however, no death occwrred. Delaved reac-
tions were less frequent in pregnancy. The conclu-
sion of these investigators was that iron dextran is
acceptable treatment when the alternatives are ei-
ther not to treat or to give blood transfusion.

The main concern about intravenous iron admin-
istration is the danger of anaphylaxis. This, indeed.
is 4 very serious problem and may outweigh the ad-
vantages of the intravenous route. However, ac-
cording to our experience and those experiences re-
ported- in the literature, when taking strict
precautions, this risk can be minimized. (n most
cases these patients can be identified in the begin-
ning, before the severe ceaction of anaphylaxis de-
velops. Furthermore, parenteral iron should be ad-
ministered for the right indications. We concur with
Pritchard in that intravenous iren administration
should be “limited to those situations in which ef-
fective oral iron preparations are poorly tolerated
by the gastrointestinal tract or where the patient
after appropriate instruction is judged incapable of
taking oral medication.”9

When the right indicatiéns and precautions are
taken. intravenous iron admunistration during
prexnancy is an effective method of regenerating
hemoglobin and iron stores. [t should be considered
for patients with severe iron-deficrency anemia
who cannot benefit from ocal preparations.
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Pharmaceutical Research Associates, Inc.

May 20, 1998

Brian Strongin

Division of Gastrointestina) & Coagulation Drug Products

PKLN 6B45 HFD-180

Center for Drug Evaluation and Research
Food and Drug Administration

5600 Fishers Lane .. . ..

Rockville, MD 20857

RE:  NDA # 20.955 . 120-Day Update

Ferrlecit® (sodium ferric gluconate in sucrose) Injection

R&D Laboratories, Inc.

Dear Mr. Strongin:

This letter is to advise you that there were no additional safe
period since the filing of the above-referenced NDA. There

reporied in the NDA,

If you have additional questions about this update, Please do not hesitate to cal] me.

Sincerely yours,

Howard M. Smith
Director, Regulatory Services
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Pediatric Page Printout for BRIAN STRONGIN Page 1 of |

! PEDIATRIC PAGE

(Complete for all original application and al| efficacy supplcmerits)

T e e 4 —— w e e

NDABLA 0055 Trade Name: FERRLICIT (SODIUM FERRIC GLUCONATE COMPL

Number:
g‘;‘,’!{’l',i‘:'f"‘ Generic Name: SODIUM FERRIC GLUCONATE COMPLEX IN SUCRO
_?t;g]:olement Dosage Form: Injectable; Iniection
L ' eficiency anemia in patients undergoing chronic
acton ™™ ar Probewd el e b awtensndersoing s
) ’ herapv.

IS THERE PEDIATRIC CONTENT IN THIS SUBMISSION? YES
What are the INTENDED Pediatric Age Groups-for this submission?

NeoNates (0-30 Days )_X_Children (25 months-12 Years)
Infants (1-24 Months) "_X_Adolescents (1316 Veary
Label Status ADEQUATE Labeling for SOME PEDIA TRIC ages
Formulation Status NO NEW FORMULATIQN is needed .
Studies Needed STUDIES needed. Applicant has COMMITTED to doing them
Study Status Protocols are submitted and under review
=e===xadlc submitted and under review

{' Are there any Pediatric Phase 4 Commitments in the Action Letter for the Original Submission? YES

COMMENTS:

2/5/99 - This NDA will be approved upon completion of Office level review of the action package. Phase |V
commitments include a ¢linical study in children, a PK study in adolescents, and a request for waivers in neonates and
infants.

This Pa
BRIAN

8¢ was completed based on information from a PROJECT MANAGER/CONSUMER SAF ETY OFFICER,

=5/

Date

APPEARS THIS WAY ON ORIGINAL

htp://cdsmiweb I/PcdiTmck/postdata_ﬁxm.cfm?ApN=20955&SN=0&ID=3 68 2/5/99

M



PEDIATRIC PAGE :

{Complate for all original apphications snd i efficacy supplements)
NOTE: A new Padiatric Pape must be completed at the time of each action even though ons was Prepared at the time of the last setion,

VDAIPLA/PMA #_NDA 20-955 Supplement # __N/A _ Circle one: SE1 SE2 SE3 SE4 SE5 SE6

( Ferrlecit (sodium ferric luconate complex in sucrose
" «D=180rade and genaric namssidesage form: Action: AP A .

Applicant R & D Labs, In®erspeuticClass 1 p

Indication(s) praviously approvad __ Nome i e

Padiatric information in labefing of approved indication{s} ig adaguate insdequate __ N/a

Proposed indication in this spplication

FOR SUPPLEMENTS, ANSWER THE FOLLOWING QUESTIONS IN RE!.ATI_ON TOTHE PRDPOSED INE!CA_T!DN.
IS THE DRUG NEEDED IN ANY PEDIATRIC AGE GROUPS? Yas {Continus with questions) —No {Sign and retum the form)

WHAT PEDIATRIC AGE GROUPS IS THE DRUG NEEDED? (Chack all that apphy)
—Neoates (Birth tmanth) _infants (1month-2yrs) __Chdren (2.124re) _ Adolecents{12-18ym)

= 1. PEDIATRIC LABELING IS ADEQUATE FOR ALL PEDIATRIC AGE GROUPS. Approprists information has been submitted in this or previows
appiications and has been adequately surmmarized in the tabeling to permit satisfactory labelng for all pediatric age groups. Further information is pot

— 2 PEDIATRIC LABELING IS ADEQUATE FOR CERTAIN AGE GROUPS. Approprists information has been submitted in this or previous spplications and
has been adequately summarized in the labeling to permit satisfactory labaling for certain pediztric age groups (8.9, infants, children, and adolescents

— 3. PEBIATRIC STUDIES ARE NEEDED. There is potential for use in childran, and furthe: infornation is raquired to permit adequate labeling for this yse,
: — 8. A new dasing formulation is needed, and applicant has agread to provida the ppropriate formulation,
- f . —b. Anew dosing formuiation is needed, however the sponsor is gither not willing 12 provide it or is in negotiations with FDA.
Voo _c. The spplicant has committed to doing such studies s wil be raquired.
— (1) Studies are ongoing,
— (2} Protocols were submitted and apprved. -
— {31 Protocols ware submitted snd R UTer review.
w18} no protocol has been submitted, »ttach memo dascribing status of discussions.
— d. H the sponsor is not willing to do pedistric stidies, attach copies of FDA's writtan requast that such studies be done and of the sponsor's
written response to that raquast,

-X5. PEDIATRIC LABELING MAY NOT BE ADEQUATE, :
~Xu. Podiatric studies sreneedeq,  (See Division Director's Memo dated May 21, 1998.)

- b. Puediatric studies may not be needed but 2 padiatric supplement is needad.
— 6. 1 none of the abovs apply, attach an axplanstion, as necessary,

ARE THERE ANY PEDIATRIC PHASE IV COMMITMENTS IN THE ACTION LETTER? Y _XhNe
OREGODING ITEMS, AS NECESSARY.
5/ 21 /o8

gnature of Praparer and Title Oate

. B Orig NDAJPLAPMA § NDA 20-955
, HF - 180miy g : i
. NDAIPLA Action Package 7

HFD-D06! KRoberts (1nc1ude labeling for all MME approvals;either drafe op final) (revisad s

FOR QUESTIONS ON COMPLETING THIS FORM CONTACT, KHYAT! ROBERTS, HFD-§ (ROBERTSK)




EXCLUSIVITY SUMMARY FOR NDA # 20.955

Trade Name: Ferrlecit

Generic Name: sodjum ferric gluconate complex in sucrose injection
Applicant Name: R& D Laboratories, Incorporated

HFD -180

Approval Date If Known

1. An exclusivity determination will be made for all original applications, but only for certain
supplements. Complete PARTS I and III of this Exclusivity Summary only if You answer "yes" to one
Or more of the following question about the submission.

a) Is'it an original NDA?
YES /X / NO I/
b} Is it an effectiveness supplement?
YES /_/ NO 1 X/

—

If ves, what type? (SEI, SE2, etc.)

) ¢) Did it require the review of clinical data other than 1o support a safety claim or change in
" labeling related 1o safety? (If it required review only of bioavailability or bioequivalence data.
i answer "no.")

YES/ X/ NO/

d) Did the applicant request exclusivity?

YES/ X/ NO I/
If the answer 10 (d) is "yes,"” how many years of exclusivity did the applicaﬁt request?
The applicant requested five years of exclusivity in their March 9. 1998 submission,

e) Has pediatric exclusivity been granted for this Active Moiety?

-_—

No

——

IF YOU HAVE ANS WERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO
THE SIGNATURE BLOCKS ON PAGE 8.




2. Has a product with the same active ingredieny(s). dosage form, strength. route ol administration, apd
dosing schedule. previously been approved by FDA for the same use? (Rx to OTC switches should be

YES/_/ NO/X/

If ves, NDA # - Drug Name

IF THE ANSWER TO QUESTION 21S "YES.* GO DIRECTLY TO THE SIGNATURE BLOCKS
ON PAGE 3.

3. Is-this drug product or indication a DES] upgrade?
YES/__/ NO I X_/ _

IF THE,ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS
ON PAGE 8 (even ifa study was required for the upgrade).

BEST POSSIBLE COPY

PART Il FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES

(Answer either #1 or #2 2s appropriate)

Has FDA previously approved under section 505 of the Actany drug product containing the same active
( moiety as the drug under consideration? Answer "yes" if the active moiety (including other esterified
‘ forms, salts. complexes, chelates or clathrates) has been previously approved, but this particular form
of the active moiety, e.g.. this particular ester or saly (including salts with hydrogen or coordination

bonding) or other non-covalent derivative (such as a complex, chelate, or clathrate) has not been
approved. Answer "no" if the compound requires metabolic conversion (other than deesterification of

an esterified form of the drug) to produce an already approved active moiety.

YES/ NO/X /" ™~

——

If "yes." identify the approved drug product(s) containing the actjve moiety, and, if known, the NDA
#(s).

NDA#

NDA#

2. Combination produgt. ~

If the product contains more than one active moiety(as defined in Part ]I, #1), has FDA previously
( approved an application under section 503 containing any one of the active moieties in the drug
product? If, for example. the combinatjon contains one never-before-approved active moiety and one
previously approved active moiety, answer "yes." (An active moiety that is marketed under an OTC

Page 2




monograph. but that was never approved under an NDA. is considered not previously approved.)

p-
( Q.
Q
S If "yes,” identify the approved
Lid #(s).
e |
(2] NDA#
S ow
g:_ NDA#
-
D
Lol
(s a]
174
AN
Title

-~

3 /S/

Signature of Office/
Division Director

cc: Original NDA

YES/ _/ NO/

— T

drug product(s) containing the active moiety, and, if known, the NDA

»

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART I IS “NO,” GO DIRECTLY TO THE
SIGNATURE BLOCKS ON PAGE 8. IF "YES" GO TO PARTIII. '

_ _Datg ,
APPEARS THIS WAY
ON ORIGINA|
2-y-f
Date

Division File HFD-93 Mary Ann Holovac

APPEARS THIS WAY
ON ORIGINAL

Page 3




EXCLUSIVITY SUMMARY FOR NDA # 20.955

Trade Name: Ferriecit

Generic Name: sodium ferric gluconate complex in sucrose injection
Applicant Name: R& D Laboratories. Incorporated

HFD -180

Approval Date If Known

1. An exclusivity determination will be made for all original applications, but only for certain
supplements, Complete PARTS II and I1I of this Exclusivity Summary.only if you answer "yes" to one

a) Isitan original NDA?
YES / X/ NO/_/
b) Isitan effectiveness supplement?
YES /__/ NO I X/

——r

If ves, wha type? (SEI, SE2, etc.)

) <) Did it require the review of elinical data other than to support a safety claim or change in
. labeling related to safety? (If it required review only of bioavailability or bioequivalence data,
answer "no.")
YES/ X / NO/

i,

d) Did the applicant request exclusivity?

YES/ X/ NO/

——

If 'the answer to (d) is "yes," how many years of exclusivity did the applicant request?
The applicant requested five years of exclusivity in their March 9. 1998 submission.

¢) Has pedjatric exclusivity been granted for this Active Moiety?

No

—

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO
THE SIGNATURE BLOCKS ON PAGE 3. _




2. Has a product with the same active ingredien(s). dosage torm. strength. route ol administration. and
dosing schedule. previously been approved by FDA for the same use® (RX 1o OTC switches should be

answered NO-please indicate as such)
YES/ / NO I X/

If yes. NDA # . Drug Name

ON PAGE 8.

Lyl oaTe ii.

3. Is this drug product or indication a DES] upgrade? B

YES/_/ NO/X_/

ON PAGE 8 (even ifa study was required for the upgrade). .- ..

BEST POSSIBLE COPY

PART Il FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES

(Answer either #1 or #2 as appropriare)

1. . e i - ) S e

IF THE ANSWER TO QUESTION 218 "YES.” GO DIRECTLY TO THE SIGNATURE BLOCKS

IF THE ANSWER TO QUESTION 3 [§ "YES." GO DIRECTLY T0 THE SIGNATURE BLOCKS

i Has FDA previously approved under section 505 of the Actany drug product containing the same actjve
moiety as the drug under consideration? Answer "yes" if the active moiety (including other esterified

forms, salts. complexes. chelates or clathrates) has been previously approved, but this particular form
of the active moiety, e.g.. this particular ester or salt (including salts with hydrogen_or coordination
bonding) or other non-covalent derivative (such as a complex, chelate, or clathrate) has not beep
approved. Answer "no" if the compound requires metabolijc conversion (other than deesterification of

an esterified form of the drug) to produce an already approved active moiety.

YES/_/ NO/X/

—

#(s).

NDA#

NDA#

NDA#

2. Combination product. —_

If "yes." identify the approved drug product(s) containing the active moiety, and, if known, the NDA

If the product contains more than one actjve moiety(as defined in Pary II, #1), has FDA previously
( approved an application under section 503 containing any one of the active moieties in the drug
product? If. for example. the combination contains one never-before-approved active moiety and one
Previously approved active moiety, answer "yes." (An activc‘moicty that is marketed under an OTC

Page 2

\__



BEST POSSIBLE COPY

monograph. but that was never approved under an NDA. is considered not previously approved.)

YES/_/ NO/__/

If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA
#(s).

NDA#

NDA#

NDA#

| 2

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY TO THE‘

SIGNATURE BLOCKS ON PAGE 8. IF "YES" GO TO PART III.

S/
S/ =5/ 7%
Slgnature T Date
7,_ AT //_o\.l\':"-,-'i.\(
Title

APPEARS THis way
ON ORIGINAL

s s

ngnature of Off' ce/ Date
Division Director _

cc: Original NDA . Division File HFD-93 Mary Ann Holovac

APPEARS THIS WAY
ON ORIGINAL
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